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SPINAL ANESTHESIA* 
Danret A. Orta, M.D., F.A.C.S. 
Cnicaco, Itt. 

In the preparation of this paper for presentation 
to this assemblage, we have made a comprehensive 
and exhaustive search and study of all that has been 
written and done on spinal anesthesia. We have 
added to what we have learned of the accomplish- 
ments of other medical authorities, the experience and 
krowledge of Dr. George Mueller, Dr. S. R. Pietro- 
wicz, and the writer. 

Spinal anesthesia is not a novelty; on the con- 
trary, as you all know, it is in daily use, and we 
should like to make it clear that we claim no origi- 
nality in the use of spinal anesthesia, but we have 
faith in it, and in presenting our method to you, we 
do so in the hope and with the thought that it will 
prove of some benefit to vou and humanity. 

I would like your indulgence while I pay a slight 
testimonial to the man, who has been my inspiration 
and counsellor since the time T was admitted to prac- 
tise in our ancient and honorable profession. The 
notable man to whom I have reference, is the inter- 
nationally known past President of the American 
College of Surgeons, Professor A. J. Ochsner. 

From our success with spinal anesthesia, we feel 
justifed in encouraging others to employ the method 
with handicapped patients, where a general anes- 
thesia is contraindicated, in operations below the 
costal arch. 

HistToricaL Evo.ution. 

The history of spinal anesthesia begins with the 
experiments of Dr. J. Leonard Corning, in 1885, em- 
ploying cocain. His method, notwithstanding several 
successful experiments, did not meet with general 
favor and was accordingly dropped until taken up 
some years later by Bier, of Kiel (1898). Bier also 
used cocain, practising on himself, his assistant and 
six patients. In all these experimental cases, anes- 
thesia was produced up to the umbilicus. In the 
Deutsche Zeitschrift fiir Chirurgie, 1899, in which 
the above cases are reported, Bier urges great care 
in the use of the method on account of the dangerous 
effect of the drug. While Bier urged extreme cau- 
tion, he predicted that the development of chemistry 
would produce a drug which could be safely used in 
spinal anesthesia. 

Bier was ever on the lookout for a satisfactory 
drug and, in 1905, at the German Surgical Congress, 
he called attention to the use of stovain, discovered 
by Fourneau, in 1904, which, when used with one of 
the suprarenal preparations, considerably lessened 
the danger attending its use. Bier, at this time, ex- 
pressed the opinion that spinal anesthesia could be 
recommended for clinical use, although it had not 
yet been perfected. 


*Read during the Third Annual Congress of Anesthetists, the Amer- 
ican, Mid-Western and Chicago Anesthetists, in Joint Meeting with 
the National Anesthesia Research Society, Auditorium Hotel, Chicago, 
June 9-14, 1924. 
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Credit for the first surgical operation under spinal 
anesthesia in America, is given to Tait and Cagliere. 
Ostectomy of the tibia was successfully performed 
with 3 per cent solution of cocain, in a patient 54 
years of age, 

The distinction of perfecting the technic belongs 
to Tornesco, and his report, in 1908, to the Congress 
of the International Society of Surgeons in Brussels, 
popularized the method, and spinal anesthesia began 
to be used extensively. Unfortunately, there was a 
reaction—due entirely to the recklessness with 
which the method was employed—and the result was, 
that when statistics were compiled, they showed that 
ether anesthesia had a much greater range of safety. 

THE Use oF APOTHESINE. 

To give a successful spinal anesthesia, attention 
must be paid to the smallest details to avoid untoward 
results. The purity of the drug and its liability to 
decompose, play an important part, as does the com- 
bived effect of the preliminary narcotics. 

We employ apothesine with adrenalin for the fol- 
lowing reasons: 

1. It is about six times less toxic than cocain when 
combined with adrenalin preparations. 

2. Recovery from toxic doses is very prompt. 

3. It has little action on the motor cells, thereby 
lessening motor paralysis. 

4. It stands boiling without any perceptible loss of 
activity. Decomposition, if any, does not exceed 
I per cent of the amount of apothesine. No toxic 
products result from sterilization’ by boiling. The 
products of hydrolysis of apothesine are less toxic 
than the anesthetic itself. 

5. It is free from irritating action. 

6. It is physiologically compatible with adrenalin 
preparations. 

The last advantage is of great importance because: 

(a) Spinal anesthesia causes a considerable fall in 
blood pressure, by cutting off nerve communication 
with the vasomotor center in the brain from a large 
vascular field, the splanchnic area and the lower ex- 
tremities. (Crile-Anoci Association, p. 126). This 4 
is prevented by the direct action of adrenalin on the . 
muscle fibers in the vessel wall, independently of the 
vasomotor system. 

(b) Adrenalin prevents too rapid absorption of 
apothesine into the circulation by contracting blood 
vessels in and about the nerve roots, thereby min- 
mizing toxic symptoms. 

(c) It increases the anesthetic potency of the 
drug, prolonging the anesthetic period, and thus in- 
creasing the efficiency of relatively small doses. 

DOSAGE AND PREPARATION OF SOLUTION. 

Apothesine and adrenalin are conveniently supplied 
in tablet form, each tablet containing apothesine gr. 
3/5 and adrenalin gr. 1/1600. Two tablets are dis- 
solved in 3 c.c. of distilled water, for operations be 
low the umbilicus, making a 2 2/3 per cent. solution. 
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Above the umbilicus, three tublets are dissolved, mak- 
ing a 4 per cent solution. 

The dosage is further regulated according to the 
condition of the patient. In debilitated subjects, or 
in those in whom there is a low intra-spinal pressure, 
1/2 to 2/3 of the apothesine is injected, as the case 
may require, which I shall explain later on. If this 
dosage is not sufficient to produce complete anes- 
thesia, a light ether anesthesia will generally suffice. 

These tablets can be relied upon in every way with 
the exception of their sterility. Although apothesine 
has definite antiseptic action, killing the gonococcus 
in 1, 1 1/2 and 2 per cent solution, or over, (thereby 
lessening the danger of infecting the spinal sac with 
septic organisms), it is not sufficient to depend upon 
this for self-sterilization of the solution. Therefore, 
it is necessary to sterilize the solutions made from 
these tablets before use. Our solutions are prepared 
as follows : 

An ordinary test tube and beaker are boiled for 
fifteen minutes in water free from bicarbonate of 
soda. We specify this because both apothesine and 
adrenalin are chemically affected by alkalies. For 
the same reason, we boil our trocar, syringe, etc., in 
water free from bicarbonate of soda. Utensils and 
syringe are then carefully rinsed in freshly distilled 
water. We pour 3 c.c. of freshly distilled water 
(previously boiled for one-half hour) into the test 
tube, add the tablets, and bring to a boil six to eight 
times to sterilize. We do not boil the solution con- 
tinuously, because adrenalin loses its effect by con- 
tinuous boiling. 

If the solution is not perfectly clear, but cloudy, 
ithas come in contact with alkalies. Change in color 
to a brownish red is the result of decomposition of 
adrenalin by oxidation. Therefore, these tablets 
should be kept in air-tight containers, and the solu- 
tion prepared just hefore the operation. Only clear 
and colorless solutions should be used. The solution 
is poured into the beaker, from which it is drawn 
into the syringe. The specific gravity of our solu- 
tion is approximately that of the spinal fluid ; conse- 
quently it remains where it is injected. Neither Bab- 
cock’s lighter fluid, with alcohol, nor Barker’s heavier 
‘olution, with glucose, has been tried. 

The apparatus consists of a glass record-syringe, 
graduated to 15 c.c. and a needle of 10-karat gold. 
This needle has the advantage of being non-corrosive, 
s flexible and capable of prolonged boiling. The 
needle is five inches long, one-sixteenth of an inch in 
diameter, and holds a stylet to prevent clogging when 
introduced. 

The bevel of the needle is short—not too sharp nor 
too dull. If the bevel is too sharp, you will pierce 
the structures without recognizing the resistence of- 
fered by the ligamentum subflavum, after piercing 
which the needle should be advanced cautiously—a 
litle at a time—until it enters the sac. 
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If the bevel is too dull, it will push the dura in 
front of it, causing the so-called “dry tap” or failure. 
If the bevel of the needle is too long, it may only 
partially enter the sac, spinal fluid will escape, leav- 
ing one to think the needle is within the sac, but when 
the anesthetic solution is iniected most of it escapes 
extra-durally—again causing failure or partial 
failure. If a long, beveled needle is introduced far 
enough to overcome this objection, it may injure the 
cord, or the cauda equina, depending upon the site 
of injection. 
ReEvERSING By-Errects wiTH CAFFFIN CITRATE. 
During the operation, generally about ten minutes 
after the injection, some patients show signs of nau- 
sea and vomiting. This is due to a drop in blood 
pressure and should cause no alarm, unless accom- 
panied by respiratory depression, as evidenced by 
“air-hunger.” 

If respiratory depression sets in at this time, it is 
due to an overdose of the drug—the toxic dose pass- 
ing into the general circulation—and its action on 
the brain cells. 

If respiratory failure sets in at the end of opera- 
tion, it is due to anemia of the brain, resulting from 
poor blood pressure, and generally occurs from a 
sudden change in posture, as from the Trendelenburg 
to straight position. 

As the principal drawbacks to spinal anesthesia 
are circulatory and respiratory depression, we antici- 
pate these by administering, as stated before, adren- 
alin with apothesine, and a subcutaneous injection of 
caffein citrate, grs. 3, one and one-half hours before 
operation, one-grain just after the anesthetic is ad- 
ministered—the latter dose being repeated every 
hour for six doses after the operation. 

The reason for administering caffein citrate one and 
one-half hours before the operation is because the 
maximum of stimulation begins from forty-five to 
ninety minutes after it is administered. 

Caffein citrate has three important activities when 
into the body, 

1. It stimulates the whole nervous system—acting 
from above downward—brain, medulla and the spinal 
cord. 

2. It stimulates all muscle fibers—striped, plain 
and cardiac. 

3. It is a diuretic. 

By its action on the brain it stimulates psychical 
functions. It produces a sense of wakefulness and 
counteracts the drowsiness produced by the morphin 
sulphate given as a preliminary narcotic. This is of 
importance in that it is necessary to have the patient’s 
co-operation to prevent and to overcome symptoms cf 
circulatory depression. 

(By its action on the medullary centers, vaco-con- 
striction takes place, and respiration is stimulated, 
both the number and depth of respirations are in- 
creased ; hence, respiratory depression, whether due 
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to a toxic dose or to a low blood pressure, or both, is 
eliminated, or greatly diminished, by giving caffein 
citrate before and after operation, as already de- 
scribed. 

By its direct action on the vessel wall, vaso-con- 
striction is further aided, which together with the 
stimutacing action of the heart muscle, increases blood 
pressure, and as a result of good blood pressure, nau- 
sea and vomiting are eliminated. 

Caffein citrate also stimulates the flow of urine by 
its direct action on the renal epithelium and by main- 
taining or increasing the blood pressure. 

The effect of its diuretic action was emphasized by 
your Secretary-General, Dr. F. H. McMechan, in his 
discussion of our paper on spinal anesthesia before 
the Chicago Society of Anesthetists several years ago. 
In that paper we stated that the occurrence of oliguria 
after ether anesthesia, and its absence after spinal 
anesthesia, was very noticeable, even to the nurses, 
in our complete hysterectomies. where we make it a 
practise to insert a retention catheter. We quoted 
Salvator Pascual, of Madrid, on “Renal Physiology 
and Spinal Anesthesia,” in which he says that oli- 
guria, following general anesthesia, may be due to 
either direct action of the anesthetic, or to that de- 
privation of food and drink that the patient suffers 
after narcosis. Dr. McMechan argued that even 
though spinal anesthesia does not affect the kidneys, 
and that spinal patients were not deprived of food 
and drink, the diuretic effect of caffein citrate had to 
be taken into consideration. 

Since reading this paper, we have observed in cases 
in which we had a drop in blood pressure of from 20 
to 30 m.m., without any symptoms of circulatory or 
respiratory depression, that during the first 24 hours, 
the amount of urine voided was less than one-half the 
quantity voided the following 24 hours, when the 
blood pressure again reached its normal height. In 
none of these cases was there any increase until the 
blood pressure rose. 

In those cases in which the drop did not exceed 10 
m.m., there was only a slight difference in the amount 
of urine passed the first and second 24 hours. This 
shows a direct relationship between the blood pres- 
sure and the amount of urine voided. 

PRELIMINARY PREPARATION. 

We recognize the advisability of employing mor- 
phin sulphate as a preliminary narcotic, for the fol- 
lowing reasons: 

1. It brings the patient into the operating room 
without fear. 

2 It prevents restlessress on the operating table 
which is an advantage, as movements of the head in- 
duce nausea and vomiting. 

3. It produces a more profound anesthesia with a 
smaller amount of apothesine. This makes it espec- 
jally valuable in acute inflammatory conditions of the 
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abdomen, in which anesthesia is harder to obtain, on 
account of intense irritation of the nerves. 

One hour before operation, one-fourth grain of 
morphin sulphate is injected, and just before movin 
patient to the operating table, gr 1/8. But in debili- 
tated subjects, one-fourth grain is generally sufficient, 
and if, together with this, they have a low intra- 
spinal pressure, the apothesine is reduced one-half. 
Whereas, if the intra-spinal pressure is normal, it is 
reduced to two-thirds. 

Preliminary preparation such as diet, catharsis, 
etc., is unnecessary, which makes this method of anes- 
thesia especially valuable in emergency surgery. The 
postoperative phenomena are, the same in those who 
have been carefully prepared. 

Cases not emergency are prepared as for a general 
anesthesia. Water is allowed up to the time of opera- 
tion. 

PosTURE AND INJECTION. 

Just before operation, the patient is blindfolded 
and quietly moved to the operating room. He is 
placed on his right side, his back is asepticized with 
benzine, followed by a 4 per cent tincture of iodin, 
which is washed off with 95 per cent alcohol. The 
field is protected by sterile towels, the operator, after 
observing strict aseptic precautions, identifies his 
landmarks by placing a towel from crest to crest of 
ilium, which is on a line with the center of the body 
of the fourth lumbar vertebra, and injects the skin 
at the site of puncture with a two per cent solution 
of apothesine. An assistant lends aid by holding the 
patient’s legs and head in such a way that the back is 
bent to increase the space between the lumbar spinal 
processes (the Katzen-Puckel of the Germans). The 
needle is introduced about one-half inch to the side 
of the middle line and not in the middle, so as to 
avoid the extra-dural plexus of veins which are in 
the middle line. Enough cerebro-spinal fluid is with- 
drawn to equal the amount of apothesine solution to 
be injected. 

We have experimented with both the sitting and 
the lateral postures, and have a preference for the 
latter. By administering the anesthetic with the pa- 
tient in the lateral posture, the immediate accidents 
such as pallor, headache, syncope, etc., are decreased 
or avcided. They are never dangerous, pass of 
rapidly when the patient is placed in the lateral pos- 
ture, but should be avoided as they may induce an 
unsuccessful anesthesia in a nervous patient. 

The site of puncture depends upon the height of 
the anesthesia required. The most favorable site 1s 
in the lumbar region. The spinal column slants sac- 
rally and dorsally between the third and fourth lun- 
bar vertebrae; hence, when we require a low anes- 
thesia, we inject between the fourth and fifth; and 
when a high, between the second and third lumbar 
vertebrae. 

The spinal cord ends in the conus medullaris, from 
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which springs the leash of nerves called the cauda 
quina, at the lower border of the first lumbar verte- 
pre. We select a site below this point in order not 
jo injure the spinal cord. Between the first and sec- 
ond lumbar vertebrae, the nerve roots are arranged 
in right and left bundles, with a small space from two 
to three m.m. between them. Unless you strike this 
gace, you will inject into this bundle of nerves on 
tther side and get a unilateral anesthesia. When 
this occurs, the patient will jerk his leg and complain 
ol pain. 

Below the second lumbar vertebrae, the nerve roots 
ae more evenly spread out, filling the whole space, 
but leaving free room for the solution to filter 
through. When the needle enters here, the cauda 
equina is generally pushed aside. 

The height to which anesthesia extends depends 
further upon the amount of the drug, (more in high) 
and upon the amount of solution; the greater the 
amount, the higher the anesthesia. We increase the 
amount of our solution by withdrawing and mixing 
sificient cerebro-spinal fluid to equal the amount 
required, as follows: 

For perineum, external genitals and lower extremi- 
ties 3 c.c. Of 2 2/3 per cent solution is injected be- 
tween the fourth and fifth lumbar vertebrae, without 
the addition of cerebro-spinal fluid. 

For operations below ihe transverse colon, 3 c.c. 
of 2 2/3 per cent solution, plus 4 c.c. of spinal fluid, 
is injected between the second and third lumbar ver- 
tebrae. This brings our solution high enough to 
anesthetize the tenth inter-costal, which innervates 
the peritoneum immediately above the navel, the 
eleventh immediately below the navel, and lower 
down the eleventh and twelfth inter-costal nerves. 

For high abdominal operations, above the trans- 
verse colon, we use 3 c.c. of a 4 per cent colution, plus 
7 cc. of spinal fluid, and inject between the second 
and third lumbar vertebrae. This brings our solution 
high enough to paralyze the sensory nerve roots up 
toa level with the spinous process of the fifth dorsal 
vertebra. 

The injection is made very slowly, as a rapid in- 
jection increases the height of anesthesia, which al- 
ready has been provided for by the dosage and 
amount of our solution. The needle is withdrawn 
with a quick jerk, and the puncture sealed. As soon 
as the injection is completed, we place the patient on 
his back with a pillow under his head, to prevent bul- 
bar complications. In ten or fifteen minutes the 
greater part of the anesthetic solution is absorbed by 
the nerve roots reached by our injection. This makes 
it perfectly safe to place the patient in the Trendel- 
enburg position after this time. The unabsorbed so- 
tion, after ten minutes, is too weak to produce anes- 
thesia by diffusion higher up. 

_The nurse in charge, sitting at the head of the pa- 
tent, keeps the patient talking and taking deep 
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breaths, to keep his brain active and stimulate the re- 
spiratory centers. Remember a talking patient is a 
favorable patient. She also sponges his forehead, 
lips and neck with cold water, all of which have a 
quieting effect on the patient. 

CoMPLICATIONS. 

The after-effects of spinal anesthesia are few, and 
consist chiefly of headaches, incontinence of urine, 
and temporary paralysis of the sphincter ani. These 
annoyances last from three to five days and require 
no special treatment. Postoperative nausea and 
vomiting occurred in less than one per cent of our 
cases and was not accompanied by constant retching 
and straining. Persisting headaches, paraplegia and 
medullary lesions which are attributed to spinal anes- 
thesia are unknown to us, but may be due to syphilis 
or to faulty technic. 

There is a marked and favorable contrast in the 
condition of patients who have been administered a. 
spinal anesthetic, as compared with a general anes- 
thetic patient, and this has been observed and com- 
mented upon by fellow patients, nurses, attendants 
and visitors. The patients usually return from the 
operating room conversing about the wonders of 
their own operation, or soon fall asleep and awaken 
actually refreshed. Inhalation pneumonia from as- 
piration of mucous and ether is eliminated. 

The toxic symptoms, as observed by us when we 
first employed novocain, such as nausea, vomiting, 
faintness, dyspnea, rapid, feeble pulse, pallor, etc., 
were due to too rapid absorption of the drug into the 
circulation. These toxic symptoms were observed in 
our patients, especially the younger, when we used 
solutions that had turned color to a brownish red, due . 
to decomposition of the adrenalin. But since using 
only clear solutions, together with caffein citrate sub- 
cutaneously, as already mentioned, these toxic symp- 
toms are light and rarely occur. ‘ 

The only death we have recorded was a patient, 65 
years old, with a bad heart. The solution was colored 
a brownish red, due to decomposition of the adren- 
alin preparation; consequently, it was inactive and 
allowed too rapid absorption of novocain, which we 
employed at that time. Ina patient with a good heart 
the dose we employ would have no further effect 
than to cause toxic symptoms, which disappear 
promptly by having the patient take deep breaths, or 
by artificial respiration, together with a hypodermic 
injection of caffein citrate, gr. 1, and placing him in 
the Trendelenburg position. 

In patients, however, suffering with pocrly com- 
pensated valvular lesions, who have no reserve fund 
of cardiac strength to draw upon, death may be the 
result. 

We have classified our operations into four groups, 
and thus give a fair presentation of what we consider 
indications for its use: 

Group 1.—-This is the largest group and consists 
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of goo cases, in which the wisdom of using a general 
anesthetic had to be carefully debated, because of 
heart, lung, kidney, and liver conditions. ‘The heart 
lesions included valvular disease with poor or broken 
compensation, myocarditis from the toxines of alco- 
hol, previous acute infectious disease, thyroidal hy- 
persecretions and obesity. Lung and_ bronchial 
lesions included pneumonia, bronchitis and asthma. 
Liver diseases were chiefly limited to cirrhosis and 
gall bladder affections. The operations in this group 
represented appendectomies, cholecystotomies, chole- 


systectomies, gastro-enterostomies, ovarian cysts, 


cesarean section, tuberculous and septic peritonitis, 
nephrectomies, herniotomies, Lane-plate, and auto- 
geneous bone work on the lower extremities. 

Group 1.—This group consisted of over four hun- 
dred cases where the prevention of surgical shock 
was a serious problem, as in intestinal resection for 
strangulated hernia in old people, thigh and leg am- 
putation for senile and diabetic gangrene, prostatec- 
tomies, extirpation of rectal carcinoma, and abdo- 
minal gunshot and stab wounds. 

Anoci-association is obtained by spinal anesthesia. 
It causes a complete nerve block, by blocking the 
transmission of impulses from the periphery to the 
brain, preventing surgical shock. It is the emergency 
method in these cases. 

In diabetic cases, we find that after a short pre- 
liminary treatment, the patients are fair risks for 
spinal anesthesia. Even those not in favor of its use 
prefer spinal anesthesia to a general in these cases. 

I well remember the beginning of spinal anesthesia 
in Professor Ochsner’s clinic, where it was my great 
pleasure, during the World War, to work with and 
assist Professor Ochsner. We had been administer- 
ing spinal anesthesia for a number of years at St. 
Mary of Nazareth Hospital, Chicago, but Professor 
Ochsner did not take to the method, and I was greatly 
surprised when I was asked to give a spinal anes- 
thetic to a feeble, old lady, suffering with senile gan- 
grene of the left leg. The operation was performed 
near the noon hour and while Professor Ochsner 
was closing the wound, this dear old lady said: “I 
wish you would hurry, Dr. Ochsner, I am very hun- 
gry, and afraid I will miss my dinner.” 

We gave quite a number of spinal anesthetics in 
Professor Ochsner’s clinic after that in urgency sur- 
gery of the aged, especially physicians, and I am 
very happy to say, successfully. Today, it is not un- 
usual to see two or three spinal aneshetics listed in 
Professor Ochsner’s clinic. 

Group 3.—This group consisted of over 75 cases 
and represented border-line cases which were not 
seriously enough involved to be included in either of 
the above groups, and could have taken ether if ad- 
ministered by an expert anesthetist. 

Group 4.—This is the smallest group and consisted 
of only twenty-one cases. The patients in this group 
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displayed dangerous symptoms while taking a prey. 
ious general anesthetic. 

We have observed in our abdominal work that the 
anesthesia sets in later in the perietal peritoneum thay 
in the skin, muscle, fascia, etc., thereby causing a lit. 
tle delay. Permit me to emphasize here that any un. 
due haste or rough manipulation will completely up 
set the entire anesthesia, making it necessary to resort 
to ether. A few minutes of waiting, with a little re. 
assurance to the patient, who has felt the pain of the 
knife, careful manipulation of the peritoneum and 
viscera, and the anesthesia will prove to be perfect. 

As a general rule, relaxation is more complete in 
spinal anesthesia, the abdominal wall is paralyzed and 
softened, and the intestines are contracted, which 
makes it invaluable in intestinal obstruction. A 
larger field of operation is the result, fewer lapara- 
tomy pads are required, and the operation is thereby 
more readily performed. There is also less difficulty 
in closing the abdomen, 

Occasionally, in operations requiring a great deal 
of time, the anesthesia does not last throughout the 
entire operation. In such cases, ether is given to 
supplement it, which is generally for a very short 
period. 

We have observed a few cases in which the anes- 
thesia. was apparently complete, but traction on the 
parietal peritoneum, as occurs in posterior gastro- 
enterostomies and intestinal resections, causes pain; 
ether is given while traction is being made, but 
none during the remainder of the operation. 

Failures are due to unstable drugs, improper 
needles, slipping of needle out of sac, and faulty 
technic. 

Contraindications: Blood pressure below 90; al 
operations above the costal arch; all operations re 
quiring only a slight anesthesia; young, robust indi- 
viduals; syphilis; superficial infections at or neat 
the site of injection. 

If unable to vouch for the purity of the drug, or 
the asepsis and thorough cleanliness of the apparatus. 
or the technic of the operator, spinal anesthesia is 
surely contraindicated. 

CONCLUSIONS. 

In analyzing spinal anesthesia, we have come to the 
following conclusions : 

1. Spinal anesthesia is of distinct value in hand 
capped paients, in operations below the costal arch. 

2. Spinal anesthesia can be given with a fair degree 
of safety by anticipating circulatory and respiratory 
depression. 

3. It is best tolerated where most needed—in olf 
people, due to slow absorption of the drug. 

4. Spinal anesthesia, when properly given, caus 
no more discomfort than a hypodermic injection, 
whereas, nothing is more discomforting than going 
sleep with and recovering consciousness from a ge™ 
eral anesthetic. 


5: 
the ] 
amou 

6. 
Fluic 
whicl 
debil: 
main 

thesis 
causi 
form 

8. 


the < 


clini 
ly w 
self 
wou 
thet: 


Von. 
the p 
9. 
and 
traul 
10 
II 
and 
a de 
12 
sible 
14 
notic 
I 
or i 
I 
to g 
ficie 
tion 
I 
neit 
= has 
2 
Al 
404- 
Al 
1916 
A 
Bc 
ocai 
23. 1 
B 
B 
Abd 
B; 
Ane 
B 
and 
phia 
C 
Ane 


NUARY, 192 


prey- 


that the 
eum than 
ing a lit 
any un- 
etely up- 
to resort 
little re. 
in of the 
eum and 
perfect. 

nplete in 
yzed and 
1, which 
ion, A 
lapara- 
thereby 
difficulty 


eat deal 
hout the 
riven to 
ry short 


he anes- 
the 
gastro- 
pain; 
de, but 


nproper 
faulty 


90; all 
Ons re- 
st indi- 
yr near 


rug, or 
aratus, 
esia 13 


> to the 


handi- 
arch. 

degree 
iratory 


in old 


causes 
action; 
ping to 
a gen 


Vou. XXXIX, No. 1. 


5. Control is exercised by the site of injections, 
the proper dosage, the specific gravity, and the 
amount of solution. 

6. No preliminary preparations are necessary. 
Fluids can be taken up to and right after operation, 
which is a decided advantage in renal cases and in the 
debilitated and weakened from any cause, where 
maintaining nutrition is of vital importance. 

7. A strong recommendation is that by spinal anes- 
thesia, Anoci-Association is obtained and operations 
causing much shock can be more successfully per- 
formed. 

8. In renal, hepatic, and septic cases there is not 
the added strain of ether elimination to overwhelm 
the patient. 

g. Makes better surgeons, careful manipulations 
and avoidance of traction being necessary; hence, 
traumatism is lessened. 

10. Ideal in emergency cases. 

11. Complete relaxation of the striated muscles 
and contractions of the smooth muscles are obtained, 
a decided advantage in intestinal operations. 

12. Operating time is shortened; more being pos- 
sible through a small incision because of a more 
complete relaxation. 

13. There is lessened hemorrhage; this fact is very 
noticeable. 

14. Postoperative retching and straining, nephritis 
or inhalation pneumonia, do not occur. 

15. In a small number of cases we are compelled 
to give ether, but even in these cases it is very ef- 
ficient with a small amount of ether, and the relaxa- 
tion is more complete than general anesthesia. . 

16. Spinal anesthesia is not a surgical novelty, 
neither is it on trial, for it has proven its worth and 
has come to stay. It should be taught and every 
clinic should be prepared to administer it. We strong- 
ly urge all of you expert anesthetists to qualify your- 
self to give spinal anesthesia, because more surgeons 
would employ the method if competent spinal anes- 
thetists were available. 

209 So. STaTE St. 
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MINIMIZING THE PATIENTS’ RISK IN 
SURGERY AND OBSTETRICS* 
GILBERT FitzPatrick, M.D., 
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Hospitals; Consulting Obstetrician, Illinois Masonic 
and Chicago General Hospitals. 
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WELCOMING REMARKS. 

Mr. President, Members and Guests of the As- 
sociated Anesthetists of the United States and 
Canada :— 

It is indeed a privilege and a great honor to ap- 
pear before you in behalf of the surgeons, obstetric- 
ians, the medical profession in general, and the peo- 
ple of Chicago as their spokesman in greeting and 
extending to you a welcome as free and whole-heart- 
ed as the fertile plains which she represents. 

Chicago, through her medical organizations, so- 
cieties, colleges and hospitals, is greatly appreciative 
of the honor you do her by gathering in her midst 
for the exchange of ideas having to do with a wider 
knowledge of this technical subject in which you 
have laboredwso earnestly for the betterment of man- 
hinds) 

In our endeavor to be most hospitable, we have 
prepared a program for both the mind and body, 
and trust that it will be as freely accepted as it is our 
purpose to give; that your visit with us will gladden 
your purpose in life, and that in years to come 
Chicago will always be a Mecca to the men and 
women, who, interested in scientific medicine, reach 
into the beyond for more light, for more under- 
standing. 


*Read during the Third Annual Congress of Anesthetists, the 
American, Mid-Western and Chicago Anesthetists in Joint “oC 
with the National Anesthesia Research Society, Auditorium H 
Chicago, June 9-14, 1924. 
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Your Secretary-General has asked me to speak 
upon some topic pertinent to anesthesia. I have great 
pleasure in doing so, and the topic which I have se- 
lected is “Minimizing the Risk in Patients About to 
be Submitted to Surgical and Obstetrical Opera- 
tion.” 

Anesthesia, in its present almost perfected state 
and as administered by such highly competent mer. 
and women as I have the honor of addressing today, 
has been robbed of most of its dangers. With the 
number of anesthetics now at hand and a thorough 
knowledge of their qualities and effects, almost any 
type of patient can be suited and the operator can 
proceed calmly with his work free from the fear of 
any mishap; or should some mishap occur, secure in 
the knowledge that danger can instantly be averted. 
But the patient rightly demands more than safe anes- 
thesia, and expects to be protected against any un- 
pleasontness that may result from the anesthetic. 

That many unpleasant complications can arise is 
well known, and I desire especially to refer to that 
postoperative syndrome known as acidosis, because 
by suitable preanesthetic care, this complication can 
be largely avoided .The preoperative preparation ot 
a patient is not within the scope of the anesthetist’s 
duties, but he is entitltd to know the condition of the 
patient so that he may judge how far such condition 
is compatible with the administration of certain anes- 
thetics. 

As is well known most if not all general anes- 
thetics are fat solvents and are absorbed by the fats 
of the body. This absorption is greater or less ac- 
cording to the degree and duration of anesthesia, In- 
vestigators have found that following ether anes- 
thesia there is an increase of acetone bodies in the 
urine and a decrease in the carbon dioxid combining 
power of the blood plasma which denotes a de- 
creased alkaline reserve and an early stage of acid- 
osis. The normal CO, combining power of the blood 
in the adult varies from 75 to 55 per cent. If it falls 
to 50 per cent an acidosis may be suspected; and if 
the fall is much greater an anesthetic mishap may 
be expected. Moreover, it is found that when ace- 
tone and diacetic acid are present before anesthesia 
they are likely to be greatly increased following it. 

Reimann and Hartman, some years ago, showed 
experimentally that definite changes in metabolism 
follow anesthesia. The resultant acidosis is prob- 
ably catabolic and contributes very materially to- 
wards so-called surgical shock. 

In a great many pathological and obstetrical con- 
ditions, which demand operative interference, the 
patient is already in a state of acidosis due to de- 
rangement of the metabolic and eliminative func- 


tions. If such patients are submitted to anesthesia _ 


and its necessarily increased acidosis, their risk is 
very much increased and they are much less able to 
withstand the surgical or obstetrical trauma. 


Hence the importance of thoroughly fortifying 
such patients before submitting them to anesthesia, 

For a long time, in our own practice, we have 
systematically subjected gynecologic and obstetric 
patients to a thorough preoperative preparation. We 
obtain a pretty accurate working knowledge of the 
patient’s metabolism from careful urine examina- 
tion. From long experience we know what is to be 
expected from a patient who shows marked devia- 
tions from the normal balances of the solid con- 
stituents of the urine. We, therefore, treat her sys- 
tematically by alkalinization and a dietary restricted 
in proteins and fats for the added purpose of pre- 
venting excess acid formation and the resultant se- 
quelae. Such a preparation may only take a week 
or ten days, but occasionally it may extend to months 
before the patient can run the risk of anesthesia and 
operation. 

The anesthetist should know the metabolic condi- 
tion of the patient just-as much as he should know 
the cardiac and respiratory capacity, and when he 
knows the metabolic condition has been steadily im- 
proved by a systematic preoperative treatment, he 
will feel much more confident in regard to the pa- 
tient’s ability to withstand even a long and profound 
anesthesia. 

MINIMIZING THE PaTIENTS’ Risk IN SURGERY 
AND OBSTETRICS. 

With the great advances in technic the operations 
of surgery and obstetrics have been rendered so safe 
that the risk to the patient is comparatively slight 
as far as the operation itself is concerned. But 
judged from the patient’s point of view a surgical 
operation means more than technical skill, The 
operation and all surgical procedures connected with 
it may have been perfect; the wounds may heal 
rapidly, yet the operative results may be a failure. 
The patient expects to be cured and to be relieved 
from all distressing symptoms which are either di- 
rectly or indirectly considered to arise from the con- 
dition for which he or she submits to the ordeal of 
operation. 

It makes no difference how brilliant the surgery 
may be, if it does not result in a state of well-being 
it is a failure as far as the patient is concerned. 
Moreover, although surgery itself is fairly safe, the 
patient has a right to be protected against any un- 
pleasant surgical sequella that can be avoided. Hence 
the surgeon must take cognizance of every step con- 
nected with the operation,—the anesthesia, the sur- 
gical condition of the patient, apart from the special 
lesion for which the operation is to be done, and the 
postoperative treatment are the necessary comple- 
ments of the operation. 


Anesthesia and postoperative care have probably 


received the attention which they necessarily de- 
serve; but, in my opinion, preoperative preparation 
of the patient to successfully undergo the ordeals of 


tentia 
We 


are 


ditior 
patie 
not v 
most 
Tt 
comfy 
preoy 
risks 
arati 
or p 
derte 


Vow. 
anest 
mini 
treatec 
It 
patie 
opera 
has a 
testing 
Preg: 
matis 
ly me 
Sta 
to pr 
form 
the o 
WI 
plicat 
Shoc 
pneu 
to s 
risks 
The: 
sho 
T 
atte 
resp 
som 
su 
I re 
ave 
brea 
Seco 
wit 
cou 
ane 
and 
spi 
All 
gra 
pat 
I 
sho 


ARY, 1925 


‘tifying 
sthesia, 
have 
bstetric 
n. We 
of the 
amina- 
Ss to be 
devia- 
1 con- 
er Sys- 
tricted 
pre- 
unt se- 
week 
nonths 
ia and 


condi- 
know 
en he 
ly im- 
nt, he 
pa- 
found 


GERY 


ations 
) safe 
slight 
But 
rgical 
The 
with 
heal 
ilure. 
ieved 
di- 
con- 
al of 


gery 
eing 
ned. 
, the 


XXXIX, No. 


anesthesia and operation, and to obviate or at least 
minimize the possible complications of both, is not 
treated with the special importance it deserves. 

It may be considered, as a general rule, that every 
patient, whose condition demands a serious surgical 
operation or who is to undergo the ordeal of labor, 
has a more or less disordered organism. Renal, in- 
testinal and metabolic efficiency will be diminished. 
Pregnancy has its own special toxemias and the trau- 
matism of labor often creates a locus minoris resis- 
tentia for germs which otherwise would be dormant. 

We have them as a first postulate that such patients 
are more or less unfit to undergo the serious crisis 
ly means of which they hope to be cured. 

Statistics show that when surgical operation fail 
to produce the objective for which they were per- 
formed only a small percentage of failure is due to 
the operation itself. 

What surgeons and obstetricians fear are the com- 
plications that arise following surgical operation. 
Shock, vomiting, and other intestinal disturbances, 
pneumonia, uremic or other intoxications, are con- 
ditions which if they do not actually carry off the 
patients, often leave them in a condition as bad if 
not worse than before. and nullify the effect of the 
most brilliant operative technic. 

The object of this paper is to show that many such 
complications can be avoided or minimized by proper 
preoperative preparation of the patient; that the 
risks can be measured ; that such preoperative prep- 
aration is as essential to sticcess as operative technic 
or postoperative care; and that every surgeon, un- 
dertaking a serious operation, owes it to his patient 
to see that by suitable preoperative treatment the 
risks of anesthesia and surgery are minimized. 
These risks are sufficiently serious that nothing 
should be omitted which will diminish them. 

The heart and respiratory organs require careful 
attention. As I pointed out in a previous paper, the 
respiratory suspension test if below normal means 
some organic trouble and especially cardio-renal in- 
sufficiency. Ina series of 871 obstetrical cases which 
I reported, the respiratory suspension tests of the 
average parturient showed that she could hold her 
breath for 25 seconds. The shortest suspension (3 
seconds) was in a case of cardio-renal insufficiency 
with general venous stasis, and that when a patient 
could not hold the breath 15 seconds she was a poor 
anesthetic and surgical or obstetrical risk. 

The patient’s risk arises both from the anesthetic 
and from the surgical procedures, and includes re- 
spiratory, renal and gastro-intestinal disturbances. 
All these are reflected in the metabolism, and the 
gravity depends especially on the general state of the 


_ patient. 


Factors CONTRIBUTING TO SHOCK. 
In these metabolic disturbances the postoperative 
shock varies considerably in different patients. The 


FITZ-PATRICK—MINIMIZING RISK 


American Journal of Surgery 
Anesthesia Supplement. 9 
nature of this shock is a matter on which there is 
considerable divergence of opinion. In my own view, 
based on personal experience and observation, I am 
satisfied that so-called surgical shock is a metabolic 
end-result, probably catabolic in character. 

In every surgical or obstetrical operation there are 
a number of factors which contribute to this condi- 
tion, viz:—(a) psychic i. e. fear of the ordeal by 
the patient as well as the general mental depression, 
due to the pathological condition; (b) the effects of 
anesthesia on metabolism; (c) the manipulative 
trauma; and (d) hemorrhage. 

(a) That the emotions affect metabolism and the 
organs regulating metabolism scarcely calls for dis- 
cussion, as this has been proven by a number of in- 
vestigators. 

(b) Reimann and Hartman, a few years ago, 
showed experimentally that small but definite 
changes in metabolism follow anesthesia, and other 
investigators have found that ether anesthesia was 
followed by increase of acetone bodies in the urine 
and a decrease in the carbon dioxid combining 
power of the blood plasma showing a decreased al- 
kali reserve and an early stage of so-called acidosis. 

One of the important effects of general anesthesia, 
particularly in the case of chloroform, is the pro- 
duction of acidosis, and the degree of this acidosis 
depends upon the saturation and duration of the 
anesthesia. Though the exact mechanism of anes- 
thetic acidosis is not known, there seems to be much 
truth in the opinion of Danneruether who thinks it 
is due to fat and carbohydrate catabolism. The prin- 
cipal anesthetics are all fat-solvents and are absorbed 
by the fats of the body hence it is quite clear that 
any important degree of anesthesia must be accom- 
panied by great disturbances of metabolism. 

(c) In abdominal operations especially, a condi- 
tion of intestinal stasis is produced by the surgical 
manipulations. Absence of food, and preoperative 
purgation are other causes of postoperative inhibition 
of intestinal peristalsis. If this and other factors of 
the operation itself, such as increase of urine acetone 
bodies and increase of plasma bicarbonate be con- 
sidered, there can be but little doubt that metabolism 
is directly interfered with by the operation. 

(d) And the same may be said of an important 
loss of blood. 

All these results follow in cases in which the ra- 
tients are in a fairly good general condition; but 
what must be expected when the patients (as most 
of them are) at the time of operation are in a condi- 
tion of very defective metabolism and autointoxica- 
tion? 

These are the type of patients about whom we are 
particularly concerned, and it may be taken as an 
axiom that no patients requiring a major operation 
are in a condition’that does not call for some pre- 
operative treatment. 
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it is in these surgical and obstetrical patients with 
impaired endocrines, faulty metabolism and faulty 
secretion and excretion that the most serious post- 
operative complications arise; and the importance of 
preoperative treatment lies in the fact that by it pa- 
tients are built up to withstand the effects of anes- 
thesia and surgical trauma, because their metabolic 
processes have been strengthened to a degree in 
which they can resist the attack upon them. This is 
why I say that preoperative treatment of the pa- 
tient is as important to the ultimate outcome as the 
operative or postoperative treatment. If the patient 
is not in a proper condition to withstand the opera- 
tive procedures, the surgical or obstetrical therapeu- 
tics will probably be failures as far as the end-results 
are concerned. 
QUALITATIVE AND QUANTITATIVE STUDY OF THE 
PaTIENT’S URINE. 

Every patient, who is to submit to a surgical or 
obstetrical risk, should have a thorough physical ex- 
amination. Special care must be given to determine 
the functioning and excretory ability of the kidneys 
and the metabolism generally. As a general index 


of metabolic activity the results obtained from a 
qualitative and quantiative study of the patient’s 
urine, repeated as often as necessary, will reveal any 
deviation from the normal ratios, and thereby serve 
as our best guide in preoperative treatinent both in 


surgery and obstetrics. 

lf, in a healthy person, we collect all the urine 
voided from breakfast to bedtime, and then again 
from bedtime to breakfast, it will be found that the 
former considerably exceeds the latter in amount, 
even twice or more in volume. If we mix the two 
collections well, take the specific gravity at about 77° 
and determine the percentage of urea, we will find 
that the last two figures of the specific gravity di- 
vided by ten will not be much more than the per 
cent of urea. 

By determining the titration acidity of the 24 hour 
mixture, obtained as mentioned, and also the so- 
called ammonia percentage of this same mixture of 
the two collections of urine, we will find that the 
amount of the decinormal sodium hydroxide used in 
each case will be about the same, or at any rate there 
will not be much more needed for the ammonia than 
for the acidity, though there may be considerably 
less. Comparison of the per cent of urea with the 
per cent of ammonia will show the former to be 
thirty or more times the latter. 

If we test the mixture also for indican by use of 
Obermayer’s solution we may find a slight blue color, 
but not a deep blue, if bowel conditions are normal. 
Uroerythrin will also not be found in appreciable 
amount. It goes without saying also that the usual 
well known tests for albumin, sugar, acetone bodies, 
urobilin, and bile will be negative and the micro- 
scope will not show casts, pus or blood. 
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What applies to the healthy person also applies in 
general to the woman in pregnancy in the main, al- 
though slight transitory deviations in the various bal- 
ances of the normal constituents may be met with 
from time to time. 

Analyses of many thousands of 24 hour collec. 
tions of urine reveal a monotonous regularity in the 
mentioned balances of the normal constituents ; hence 
when a person presents himself showing a disturb- 
ance of these balances such an individual becomes 
an object of interest to the physician or surgeon and 
especially to the obstetrician. Clinical experiénce, 
with several hundred such unusual persons in the 
pregnant state, has shown, beyond the shadow of a 
doubt, that disturbances of these urinary balances 
mean trouble for the accoucheur. A pregnant wo- 
man, whose urine differs quantitatively from that of 
the general run of pregnant women, is herself dif- 
ferent from the general run of pregnant women. She 
becomes a person to be watched for unfavorable de- 
velopments whether any other reason for such watch- 
ing is apparent or not. 

The technical points in the urine study have been 
described in detail by Clifford Mitchell (Current 
Researches in Anesthesia and Analgesia, August, 
1922). To give an illustration of how the urine may 
differ from normal in cases of toxemia of pregnancy 
consider the following report of an analysis. Primi- 
para, seventh month, volume of day urine, 500 ¢. ¢.; 
of night, 700 c.c.; total, 1200 c.c.; specific gravity, 
1012; acidity, 30 degrees; urea, 0.8%; ammonia, 
0.085% ; acidity-ammonia (formal balance) 0.6 to 1; 
urea-ammonia balance less than 10 to 1; indican, 
marked blue; sugar (glucose) plain traces both day 
and night; albumin, acetones, bile, urobilin, blood, 
pus, casts, all negative. 

Years ago such an analysis would have meant prac- 
tically nothing to us. Today it means everything, 
since to be forewarned is everything in pregnancy, 
as well as in surgery. In such a case we need not 
wait for more obvious manifestations either in pa- 
tient or in urine. We know from experience that 
the patient is absolutely in the grip of toxemia and 
it remains merely for us to get busy and find out 
what to do for her. 

Please observe that, régardless of the total volume 
of urine in 24 hours or of the total amount of urea 
in 24 hours, it is the relationship of the various pet- 
centages of the solids of that total collection of 
urine with which we are concerned, and also that the 
total quantity of so-called ammonia in 24 hours ap- 
pears to be of significance in that any pregnant wo- 
man who voids more than 0.5 grammes of ammonia 
in 24 hours is an object of suspicion, always provided 
that the total amount of urea in the same collection 
is not proportionately increased. Notice also thal 
we use the expression so-called ammonia, becaus¢ 
authorities are not agreed upon just what the formal 
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determinations show. ,But just what it shows, we 
have found from thousands of analyses to be of 
clinical importance in pregnancy, because the figures 
obtained for acidity and of so-called ammonia will 
balance in health and do not balance in certain tox- 
emias of pregnancy. We leave it to the chemists to 
find out the why and wherefor. 

It goes without saying, however, that the collec- 
tions of the 24 hour urine must be prevented from 
decomposition, which may be prevented if they be 
collected in clean jars and kept in a cold place, as in 
a refrigerator. Collections in an ordinary chamber 
vessel, as a rule, are not trustworthy for examina- 
tion, nor is a single specimen of urine voided at 
some particular time in the day, as a rule, of any 
value. The reason why the value of these balances 
was not discovered in days past is because no care 
used to be taken to prevent formation of ammonium 
carbonate, which substance utterly vitiates the con- 
clusions to be drawn from the quantity of other am- 
monia. The urine of pregnant women decomposes 
rapidly, hence 2ialysis in the past discovered nothing, 
as the urines examined were either single specimens 
or else decomposed collections of the 24 hour out- 
put. 

In general, any urine which has a foul odor is not 
worth examining for the balances in question, and 
we should not attempt to draw clinical conclusions 
from the analysis of any such foul smelling collec- 
tion. 

I have dwelt thus long on the urine examination 
of the parturient, because what we have found is of 
equal importance for surgical operative cases. 

If a patient shows either acetone bodics in the 
urine; or a relative excess of ammonia compared 
with urea; or of ammonia with acidity, especially 
when coupled with traces of sugar, showing carbo- 
hydrate intolerance, and perhaps also a marked in- 
dicanuria in urine of not high specific gravity, he (or 
she) is exhibiting marked metabolic disturbances and 
is a poor anesthetic, obstetric and surgical risk. 

PREOPERATIVE PRECAUTIONS. 

If acidosis is marked we endeavor to minimize it 
as much as possible by a thorough alkalinization of 
the patient for several days before operation. 

As is well known postoperative uremia is directly 
traceable to the retention of urea-nitrogen beyond 
normal limits. 

If the patient shows auto-intoxication, which is 
evidenced by the unsatisfactory figures for urea, 
acidity, and indican, we try to correct it by systematic 


dieting and any other means that will accelerate the . 


output of urine with normal or nearly normal ratios. 

In the pregnant the dietary restrictions are begun 
several months before labor is expected. If the urine 
reaches normal conditions the restrictions may be 
modified, and in surgical patients, under like condi- 
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tions, one may proceed in comparative safety with the 
operation. Patients, in whose urinalysis there are 
found to be disturbances of these balances, must 
have the morbid processes corrected as far as pos- 
sible before they can be considered fit to undergo 
anesthetic or operative risks. If such preoperative 
treatment fails to restore the urinary balances they 
must be considered as bad risks and so informed be- 
fore operation. 

Regarding the preoperative purging of patients: 
There was a time (perhaps in some cases it is still 
with us) when a dose of castor oil the night before 
and a saline on the morning of the operation was 
considered all that was necessary ; but we are getting 
away from that, if not for the patient’s sake, at least 
for our own reputation. 

In our own practice we avoid cartharsis in the 
preoperative treatment, as its tendency is to weaken 
the normal detoxicating power of the intestinal tract 
and to dehydrate the patient. This same remark ap- 
plies to immediate preoperative purging, and in this 
connection I am glad to note that the undesirability 
of this, especially in abdominal surgery, has been 
pointed out by others, Taylor, Terry and Alvarez, 
tor example. 

Those surgeons who have adopted systematic pre- 
operative treatment of their patients have found it 
to give most gratifying results. Cary found that 
preoperative alkalinization unquestionably lessened 
postoperative complications and postoperative cathe- 
terization, and that gas pains were reduced to the 
vanishing point. 

Geist and Somberg, as well as Lilienthal, have 
found that methodical preoperative digitalization has 
obviated postoperative pulmonary complications. 
More recently Geist and Goldberger have found that 
preoperative digitialization reduced postoperative 
complications to 3 per cent. The general average of 
such complications running from 8 to 27 per cent. 

Danneruether systematically alkalinzes his sur- 
gical patients for 3 to 4 days. before operation, ex- 
tending this period if acidosis is marked. 

Hart has found that the practical application of 
preoperative treatment of patients, who have shown 
abnormal acidity, indican or urea, resulted in a 
marked decreasé of operative mortality. In his gas- 
trointestinal cases following such treatment there was 
almost total absence of shock. 

Glass and Wallace found that systematic preopera- 
tive treatment by sodium bicarbonate and lactose 
gave a postoperative slightly acid urine and a very 
great reduction of acetone bodies. None of their 
patients showed a severe acidosis and nausea was 
much diminished. 


CoNCLUSION. 
In conclusion, our plea today is for a more inti- 
mate knowledge of the physio-pathological conditions 
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of the pregnant woman and the prospective surgical 
patient; realizing that through an earnest study of 
the subject as a whole, with special attention to a 
qualitative examination of correctly collected 24 hour 
urine, disturbances of metabolism may be discovered, 
the correction of which through ante-partum or pre- 
operative treatment will minimize the patient’s risk 
in obstetrics and surgery. 

122 S. MicHIGAN AVE. 


REFERENCES. 
Reinmann and Hartman: Amer. Jour. Physiol., 1919-20. 


, 82. 

Austin and Jones: Amer, Jour. Med. Sc., 1917, cliti, 81. 
Dannreuther: Amer. Jour. Obst. & Gynec., 1921, ii, 628. 
Mitchell: Current Researches in Anesthesia & Anal- 


gesia, Aug., 1922. 
Taylor, Terry and Alvarez: Jour. Amer. Med. Assn., 


1922, Ixxix, I5. 
Cary: Surg., Gynec. & Obst., 1921, xxxiii, 381. 
_ Geist and Somberg: Amer. Jour. Obst. & Gynec., 1922, 


iv, 135. 
Lilienthal: Ann. Surg., Mar., 1922. By 
Geist and Goldberger: Ann. Surg., 1923, Ixxvili, 693. 
Hart: Jour. Mich. St. Med. Soc., 1923, xxii, 242. 
1922, 


Glass and Wallace: Jour. Amer. Med. Assn., 
Ixxviii, 24. 

Fitz-Patrick: Amer. Jour. Surg., Anesthesia Supplement, 

Jan., 1923. 
CLINICAL EXPERIENCES WITH ETH- 
ANESAL ANESTHESIA.* 
P. BeeEse, M. D., 
Karamazoo, Mic#. 

During the seventy-eight years which have elaps- 
ed since the first demonstration of ether at the 
Massachusetts General Hospital, nothing has been 
found to take its place as an all-around general 
anesthetic. 

During this time a large number of substances 
have been presented by different investigators for 
anesthetic purposes, only to be found impracticable ; 
nevertheless, the investigators go on hoping to find 
the ideal anesthetic. When we mention “ideal” 
anesthetic, what do we mean? Any single anesthe- 
tic agent which will prove universally satisfactory 
in all surgical cases. Probably such never will be 
found. 

The necessary qualifications of such an anes- 
thetic applied to our present day surgical indications 
are many. It should have no ill effects, immediate 
or remote, upon the patient. It should render true 
physical relief from suffering, and should be ap- 
plicable over several hours duration without delet- 
erious influence upon the patient. To be practical, 
it must admit of convenient and simple use. It 
must present to the surgeon a patient in satisfactory 
condition. For various reasons this latter is doubt- 
ful. First, the patient is broken in health by the 
pathological conditions that call for an operation; 
second, the psychic state is far from normal. 


“Read during the Third Annual Congress of Anesthetists, the 
American, Mid-Western and Chicago Anesthetists in Joint Meeting 
with the National Anesthesia Research Society, Auditorium Hotel, 
Chicago, June 9-14, 1924. 
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The initial mental perturbation in anesthesia 
is that due to the disturbing ideas implanted in the 
patient’s mind by friends or visitors. He is inform- 
ed that they have experienced exactly what is be- 
fore him and they call his attention to all the real or 
imaginary concomitants that they experienced in 
connection with their anesthesia. Thus, in the mind 
of the patient, who under the circumstances is pe- 
culiarly receptive of such information, ideas are 
implanted which cause him to anticipate his coming 
anesthesia with dread or even with fear. 

Another source of mental disturbance is the wait- 
ing by the patient for anesthesia after he has been 
told the anesthetist is ready, or has been removed 
from his room for it. During this time all sorts of 
ideas form in his mind, and however false or gro- 
tesque they may be, their continuance may augment 
the intensity, so they may assume the importance of 
verities and play the part of impressions formed 
by the senses during such a period of waiting. The 
mind is peculiarly receptive of impressions by the 
senses, particularly those of sight and hearing. For 
the patient’ this period of waiting is a period of 
dread, even of terror and fear, and impressions 
made under such circumstances are deep and last- 
ing, and may manifest themselves during subcon- 
sciousness, thus preventing a smooth anesthesia. 

The reasons are many—there is a feeling of 
dread, dread of the anesthesia, dread of the opera- 
tion. There is the feeling of fear that something 
may go wrong, that the findings of the operation 
may be unfavorable. Then there is the feeling of 
complete helplessness. The patient feels he must 
give himself often into the hands of strangers who 
can do with him as they please; that he, himself, 
will have no control of the situation. Then there 
is that feeling which to all or many patients, is the 
worst, viz: the voluntarily closing the eyes on the 
world with the possibility of never opening them 
here again. All these ideas make the mind pecu- 
liarly sensitive and the most insignificant impres- 
sion at this time is a lasting one. 

There are many other psychic conditions that 
could be mentioned but I will not take the time. 
The more experience I have had has convinced me 
that as anesthetists we do not study our patients 
as much as we ought to, especially the psychological 
side, and I am convinced that many of the sequels 
of the anesthesia are psychic. For that reason let 
us approach the patient not as a case, but as an in- 
dividual or human being, thereby inspiring confi- 
dence and faith so as to have his full cooperation, 
thus partially preventing or rendering less severe 
the after effects of the anesthesia. 

ETHANESAL ANESTHESIA. 

This brings me to the subject of this paper, 
“Clinical Experience with Ethanesal Anesthesia.” 

A new form of ether for anesthetic use recently 
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produced by Wallis and Hewer, ethanesal has been 
used as an anesthetic quite extensively in London 
hospitals; also Montreal, Toronto and Winnipeg, 
with very satisfactory results. 

I received two consignments of ethanesal. From 
the first I anesthetized sixteen persons with great 
success. The average amount used for each patient 
was three ounces. 

Three of these patients were poor risks for anes- 
thesia; one was afflicted with a severe heart lesion; 
one had chronic nephritis, and one who had taken 
anesthetics several times, had a horror of theni; 
the smell even caused nausea and vomiting; she 
took ethanesal without resistance. 

These sixteen cases took ethanesal with ease, no 
resistance or struggling; pulse full and regular, 
respiration normal, and good color, though three 
were slightly nauseated. 

I anesthetized eight patients from the second 
consignment. The results were far from satis- 
factory. The average amount used for each of this 
series of cases was eight ounces. One a very com- 
plicated hysterectomy lasted two hours; she took 
twenty-four ounces of ethanesal. 

During the operation these eight patients took 
ethanesal very well, color, respiration, pulse very 
good. Soon after operation, they became very 
much cyanosed; slow pulse, persistent and distress- 
ing nausea and vomiting, which continued for sev- 
eral hours. When patients became conscious they 
complained of bad taste. 

I will quote here a letter which I received from 
Savory & Moore, Ltd., the manufacturers of eth- 
anesal, as follows :— 


Ralph P. Beebe, Esq., M. D., 
Kalamazoo, Michigan, U. S. A.: 
Dear Sir :— 

Messrs. E. Fougera & Company have forwarded your 
letter on to us. 

It is difficult to say, without an examination of the bottle 
or knowing from which batch the ethanesal you used came, 
what is the matter with it, and we should, therefore, be 
very much obliged if you could let us know the letter and 
number stamped on the labels of the bottles of ethanesal 
with indelible ink. When we have this information, we can 
examine the control kept in our factory. We think it is 
quite possible that your suggestion that some chemical de- 
composition has taken place is correct. We had some trou- 
ble in this matter about twelve or fifteen months ago, but 
the cause has now been remedied. We very much regret 
that you should have had this unsatisfactory experience, and 
if you will let us know how many bottles you found unsat- 
isfactory, we shall have much pleasure in replacing these 
with good stock. The reports which we continue to receive 
about the use of ethanesal are extremely gratifying, so the 
tact that your experiences have not been so happy is causing 
us many regrets. 

e are, Sir, 
Yours faithfully, 
Savory & Moore, Ltp., 
C. H. Savory, Director. 


ADVANTAGES CLAIMED. 
The advantages claimed by proponents of eth- 
anesal are :— 
(1) It is less toxic than chloroform or ether 
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and the safety margin is greater than with ether. 

(2) It is less irritating to the respiratory tract 
than ether. 

(3) Postanesthetic vomiting is less than with 
chloroform or ether. 

(4) The taste and smell noticed afterwards by 
patients are much less than with ether, and are 
generally absent. 

(5) The pulse pressure is higher than with ether 
or chloroform. 

Wm. Webster, of The Winnipeg General Hos- 
pital, says the odor of ethanesal is more fruity, also 
less pungent, than that of ether and, therefore, not 
so irritating to the respiratory passages. Thc 
breathing is quieter, a light stertor being present, 
though much less obvious than that of ether. The 
other taste is less persistent and less unpleasant 
and salivation is also less. The stages of anesthe- 
sia are the same as with ether, but a little shorter. 

The pulse rate is less than under ether; in the 
majority of cases being between 80 and 100. The 
blood pressure is not lowered to the same extent as 
with ether. Muscular relaxation is greater, relax- 
ing to a degree approximating that produced bv 
chloroform rather than that of ether.- The quieter 
respiration causes less abdominal movement. 

The quantity of ethanesal required is about two- 
thirds that of ether. Vomiting is somewhat lessen- 
ed unless the anesthesia has been pushed to an un- 
necessary depth. The clinical results of the sixteen 
cases I anesthetized with ethanesal coincide with 
Webster’s. 

THe Pure ETHER CONTROVERSY. 

MacKenzie Wallis carried out experiments until 
he obtained a pure ether which he found did not 
have anesthetic properties but produced a state of 
excitement with no true anesthesia. 

J. H. Cotton, of Toronto, from previous experi- 
ments, had had the same results. Then the ques- 
tion arose with these experimenters which of the 
impurities produced anesthesia? Cotton added 
ethylene to pure ether, which was not entirely sat- 
isfactory, as the mixture was unstable; the ethylene 
evaporated rapidly when the container was opened 
and the mixture lost its advantageous anesthetic 
properties, or nearly so. 

Wallis added ketones to the extent of 2 per cent, 
which he claimed produced a stable compound with 
anesthetic properties. 

A painstaking investigation was reported by Dale, 
Hadfield and King, made by them for the purpose 
of throwing light on the claim that pure ether has 
little or no anesthetic action. They also report the 
result of their examination of ethanesal. They first 
made a purified ether, (absolute diethyl oxid) by a 
special method. It was free of all known impuri- 
ties including ethylene and was first carefully test- 
ed in the laboratory on a number of cats. Induction 
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of anesthesia occurred smoothly and with a rapid- 
ity, at least equal to that normally seen when ordi- 
nary good anesthetic ether is administered. Such 
difference as was observable could be satisfactorily 
attributed to the smaller amount of pharyngeal, 
tracheal secretion provoked, the pure ether being 
distinctly less irritant than most specimens of ether 
sold for anesthetic purposes. This absence of irri- 
tation not only facilitated induction but enabled 
deep anesthesia to be maintained with a smaller 
quantity of ether. As a result of their experiments 
the authors believe that the purer the ether, the 
more easily and smoothly can anesthesia be induced 
and maintained. 

When this pure ether was used for patients re- 
quiring anesthesia with ether for surgical opera- 
tions, the results, like those obtained in experiments 
on cats, were decisive in favor of perfectly pure 
ether. The after-effects were no worse than those 
usually following anesthetic ether. 

In the opinion of these investigators efforts to 
improve properties of ether as an anesthetic for 
ordinary use can be most profitably directed to the 
discovery of methods for rendering and keeping it 
free from the irritant impurities. 

The experiments with ethanesal made by Dale, 
Hadfield and King failed to afford any evidence of 
anesthetic potency which is not satisfactorily ac- 
counted for by that of purified ether, which is the 
main constituent. Several samples of ethanesal 
were submitted to fractionation. The samples con- 
tained 95.5 per cent ether, 4 per cent of normal 
butyl alcohol, and 0.5 per cent of a mixture of 
ethyl alcohol and an aldehyde and possible traces of 
other substances. 

This analysis showed a composition which dif- 
fers from that claimed. These differences were 
called to the attention of the manufacturers of 
ethanesal -who stated that normal butyl alcohol 
should not be a constituent of ethanesal, and its 
presence in the samples examined must have been 
due to an error. The authors claim they are left 
in a state of complete uncertainty as to whether 
any of the numerous published clinical observations 
of ethanesal were carried out with ether containing 
genuine ketones (as claimed by manufacturers) or 
with ether containing normal butyl alcohol (as 
found by the investigators) of which some portions 
had been oxidized to butylic aldehyde. Neverthe- 
less, in view of their failure to detect any real dif- 
ference between the action of ethanesal and that 
of pure ether (ether separated from it or prepared 
independently), they feel justified in requiring fur- 
ther proof before admitting that the nature of the 
added constituent could make any serious differ- 
ence. 

These investigators give no support.to the state- 
ment that pure ether is devoid of anesthetic action, 
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and that the activity in this direction of ordinary 
ether is due to impurities. On the contrary, their 
work shows that the anesthetic activity of ether is 
improved by purification. As an anesthetic the 
purest ether is the best. Further, there is no evi- 
dence to warrant attributing anesthetic properties of 
ethanesal to any other constituent than the ether. 

The work of Stehle and Bourne, in Canada, and 
of Dale and his co-workers in England, demon- 
strates anew that notwithstanding the claims of 
proponents of so-called improved ethers, the theory 
of ether anesthesia is still unchanged. 

CoNcLUSION. 

In conclusion: My experience with ethanesal has 
been too limited to draw a satisfactory comparison 
with ether or other anesthetics. The first sixteen 
cases anesthetized were very good; the second 
series of cases numbering eight were very unsatis- 
factory. The only advantages of ethanesal compar- 
ed with ether, judging from the results of the first 
sixteen cases, were doing away with the disagree- 
able odor of ether; and the anesthetic being less 
pungent than ether does not irritate the respiratory 
mucous membrane to the same extent as ether. 

In the second series of cases, numbering eight, 
the respiratory irritation and other sequels were 
very much aggravated. 

If ethanesal is ever to be a success a stable com- 
pound must be produced and marketed, one that is 
dependable under all circumstances. 

BANK 


ANESTHESIA IN THORACIC SURGERY. 
Fraser B. Gurp, B. A., M. D. 
McGill University, 
Montreal, CANADA. 

In an attempt to discuss the most satisfactory 
methods of anesthesia in thoracic surgery it is per- 
haps advisable to divide types of operations, ordi- 
narily performed by the thoracic surgeon, into cer- 
tain definite groups. For our present purpose we 
will assume that operations upon the breast and 
similar operations upon the chest wall do not come 
into our consideration. 

THORACOTOMY. 

The operation upon the thorax most frequently 
performed is undeniably that of thoracotomy, eith- 
er with or without rib resection, in the treatment 
of acute empyema. The anesthetic of choice in 
such cases is, I believe, always novocain ( procain) 
infiltration anesthesia. Also I do not believe that tt 
is of any great importance whether the strength of 
the solution employed be % of 1 per cent, I per 
cent, or 2 per cent. 

If infiltration is reasonably carefully carried out, 
and an attempt is made to bathe the intercostal 

*Read during the Fourth Annual Meeting of Canadian Society of 


Anesthetists in conjunction with the Canadian Medical Association, 
Ottawa,: June 17-20, 1924. 
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nerves both above and below the site of operation, 
the patient will suffer no pain nor will shock symp- 
toms be produced. As is always the case when 
local anesthesia is to be employed it is important 
that the patient’s confidence be obtained before 
operation; also it is usually of advantage to ad- 
minister a small to moderate dose of morphin, 
hypodermically, one hour before operation. The 
administration of the opiate in this fashion is use- 
ful in that apprehension on the part of the patient 
is minimized, an attitude of lack of interest in the 
operative procedure is induced, and what is perhaps 
most important, coughing after the pleura is open- 
ed, is less likely to take place and is less likely to be 
spasmodic than if no respiratory sedative is ad- 
ministered. 
DECORTICATION AND PNEUMOLYSIS. 

In performing the operations of decortication 
and pneumolysis in chronic empyema I have em- 
ployed practically all forms of anesthesia and have 
come to the conclusion that the most satisfactory 
technic is that of local infiltration of the chest wall, 
assisted by chloroform inhalation anesthesia to a 
degree which is never deeper than that which is or- 
dinarily employed in obstetric work. Since in this 
operation the surgeon is very likely to tear the lung 
surface in one or more parts, and since in conse- 
quence bleeding into the lung parenchyma is likely 
to occur, it is very important that at all times dur- 
ing the course of the operation, or, at any rate, 
during that part of the operation in which the 
lung itself is being handled, the patient should ex- 
hibit the bechic reflex. I have personally come to 
the conclusion that unconsciousness and quietness 
on the part of the patient is more readily obtained, 
and the coughing reflex maintained, when chloro- 
form is employed. 

The thoracotomy which is necessary in order that 
decortication may be performed, is usually exten- 
sive. The thickened parietal pleura in such cases 
interferes,—often entirely—with the effective use 
ofa rib spreader. Consequently, it is usually neces- 
sary to remove the greater part of one rib and to 
section from three to six other ribs. Even after 
such extensive rib section, the employment of one 
or more rib spreaders is usually required. In order 
that such a large portion of the chest wall should be 
rendered anesthetic by means of local anesthesia, 
without the employment of too large a dose of the 
solution, paravertebral infiltration of the intercostal 
nerves is necessary. For this purpose I have em- 
ployed 2 per cent novocain (procain). In addition, 
infiltration anesthesia along the line of incision with 
0.5 Or I per cent. novocain is usually necessary. 

Since practically all cases of chronic open infect- 
ed pneumothorax, for the cure of which the opera- 
tion of decortication is judged necessary, have al- 
teady been subjected to multiple operations upon 
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the chest wall with partial resection of several ribs, 
rib resection and section is usually extraordinarily 
difficult, and more blunt dissection traumatism of 
the tissues is necessary than is the case in operating 
upon the previously unoperated chest wall. 

It is for the reason out-lined in the last para- 
graph that, although in a fair proportion of cases, 
perhaps 35 per cent, sufficient exposure of the in- 
terior of the chest can be obtained without the use 
of a general anesthetic, in the larger proportion of 
cases the force necessary to isolate the ribs causes 
too much discomfort to the patient to render such a 
procedure justifiable without the obtunding effect 
of small doses of a general anesthetic. 

THORACOPLASTY. 

The operation of extrapleural collapsing thoraco- 
plasty is gradually becoming more and more fre- 
quently performed. There are indications that in 
the comparatively near future the treatment of 
choice in chronic pulmontary tuberculosis will be 
collapse of the chest wall by rib resection. This 
operation should be carried out in two stages, and if 
so carried out is not ordinarily the cause of much 
shock on the part of the patient. I believe that I 
am correct in saying that the anesthesia, which has 
now been accepted as indicated in this operation, is 
that of nitrous oxid-oxygen assisted by local infil- 
tration of the chest wall with novocain (procain). 
Nitrous oxid-oxvgen alone hardly suffices, as the 
patient is very likely to move unduly during the 
period of skin section, and also when the periosteum 
is being separated from the bone. 

As is the case in the extensive thoracotomy nec- 
essary for decortication, paravertebral anesthesia, 
reinforced by local infiltration along the line of ix- 
cision, may be employed. I am of the opinion, how- 
ever, that it is more satisfactory to carry out’ local 
infiltration after nitrous oxid-oxygen anesthesia 
has been induced, and after the ‘ribs have beer un- 
covered, to inject along the lower border of each 
rib with novocain (procain) solution. If during this 
procedure a certain amount of the solution is in- 
jected beneath the periosteum, the separation of the 
latter is facilitated. 

PULMONARY ABSCESS. 

All cases of pulmonary abscess, in which the lung 
and costal pleurae are adherent, can and should be 
operated upon under local anesthesia. The chief ad- 
vantage of local anesthesia in these cases is that if 
at any time the patient coughs and raises pus, this 
material can easily be gotten rid of, whereas, if 
he is under a general anesthetic, pus which reaches 
the main bronchus may be aspirated into the lung 
on the opposite side. Infiltration anesthesia 
with local blocking of the intercostal nerves is all 
that is necessary when but one rib is to be section- 
ed. When, on the other hand, portions of several 
ribs are to be removed, paravertebral anesthesia 
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should be used. When the site of operation is an- 
terior to the posterior axillary line, infiltration 
anesthesia at the site of operation is necessary to 
supplement the paravertebral anesthesia. 

In point of fact, the operation of thoracoplasty is 
not truly an intrathoracic operation, although, since 
it is always undertaken in the presence of serious 
disease of the lungs, special precautions in the use 
of an anesthetic are required and the operation is 
one which should properly be carried out only by a 
surgeon especially interested and skilled in the 
treatment of thoracic cases. 

MEDIASTINAL FLUTTER. 

In performing operations for the cure of chronic 
empyema in the presence of a fixed lung and a 
fixed mediastinum the danger of collapse of the 
lung and of mediastinal flutter are absent; also, in 
the great majority of cases of pulmonary abscess, 
adhesions are present between the visceral and 
parietal pleurae which make it unnecessary to take 
special precautions to prevent collapse of the lung 
when the thoracic cavity is opened. On the other 
hand, when the chest is widely opened, in the ab- 
sence of adhesions between the two pleural layers, 
and in the presence of a normal mediastinum, there 
is grave danger of collapse of the lung on the oper- 
ated side and also of the lung on the unoperated 
side. In addition, displacement of the mediastinum 


may be followed with serious, and perhaps fatal, in- 
terference with proper heart action. 

In a certain proportion of cases, moreover, a phe- 
nomenon is induced which is known as mediastinai 


flutter. In consequence of the embarrassment of 
respiration, the respiratory effort becomes rapid and 
shallow, and with each attempt to fill the lungs with 
air, the mediastinum flaps back and forth. Since 
in a large proportion of those cases, in whom open 
thoracotomy accompanied by use of an intercostal 
incision and a rib’ spreader, or by other means, is 
necessary, the vital capacity is very small and may 
even approach the tidal air, and the loss of pul- 
monary function in consequence of collapse may be 
extremely serious, and unless the proper precau- 
tions are taken, may well be fatal. 

Those of you, who had the opportunity and 
privilege of serving in the operating rooms at the 
Clearing Stations or in the Field Ambulance dress- 
ing stations during the war, will readily recollect, 
in the first place, the awful appearance of the 
wounded soldiers suffering from open chest 
wounds. You will remember the blanched, cyanos- 
ed, anxious, panic-stricken appearance of these 
cases. You will also remember how quickly, and, 
in many cases, how completely all the above men- 
tioned phenomena were arrested by such a simple 
procedure as the application of an adhesive plaster 
patch over the sucking wound. 

The fact, however, that relatively large wounds 


GURD—THORACIC SURGERY 


January, 1925 


were thus borne for several hours without death of 
the wounded soldier, and the fact that it was possi- 
ble to perform extensive thoracotomies for the re- 
moval of projectiles imbedded in the lung, induced 
a certain number of observers to believe, and to 
state their opinions in public, that special methods 
of differential pressure were not necessary when 
the thorax was to be widely opened. 

These observations were in complete contradic- 
tion to views which had been previously held, by 
practically all surgeons. It has been proven beyond 
a doubt since the war that, although in patients 
whose vital capacity is high and whose cardiac re- 
serve is great, comparatively large openings can be 
made in the chest wall with relatively little respira- 
tory embarrassment, such is not the case if the con- 
trary condition holds. Since in civil life, it is un- 
usual to operate upon the chests of young, healthy, 
adult males, as the soldier almost invariably was, 
it is not proper to assume, without definite proof, 
either high cardiac reserve or high vital capacity. 

DIFFERENTIAL PRESSURE. 

When operations are performed in which it is 
necessary to open the chest wall in cases in which 
adhesions between the pleural surfaces can not be 
assumed to be present, or in which wide exposure of 
the thoracic cavity with separation of adhesions is 
to be carried out, it is a safe rule to always have 
available some method of obtaining differential 
pressure. 

There are four possible methods of obtaining dif- 
ferential pressure during the administration of an 
anesthetic:—(1) Sauerbruch’s negative pressure 
chamber; (2) intratracheal insufflation (Meltzer- 
Auer); (3) pharyngeal insufflation, and (4) the 
mask of an ordinary gas-oxygen machine, when 
fastened snugly to the face, works satisfactorily. 

When a normal pleural cavity is opened wide, as 
in exploration, if no form of differential pressure 
anesthesia is employed, the consequent collapse of 
the lung may reduce the respiratory area too quick- 
ly. It must be borne in mind that the great major- 
ity of patients requiring intrathoracic interference 
are suffering from a definite diminution in vital 
capacity. Also there may be a fluttering of the 
mediastinum. This flapping back and forth of the 
mediastinum may cause very serious deleterious ef- 
fects upon the heart, great vessels and nerves. A 
further reason for maintaining expansion of the 
lung during operations upon this organ is that it 
is much more easily handled and, if, as frequently 
happens, it is necessary to suture the lung to the 
chest wall, differential pressure makes this a very 
simple procedure. 

Sauerbruch’s negative pressure chamber is an €x- 
tremely expensive apparatus, and although its use 
is, apparently a valuable procedure, it has never 
been generally employed. Intratracheal insufflation's 
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amethod for the administration of ether, the value 
of which cannot be too highly estimated. By 
means of this method, collapse of the exposed lung 
can be completely avoided. If a certain amount 
of collapse is desirable, this is readily obtained by 
diminution in pressure and in such cases on the 
completion of operation it is a simple matter to re- 
expand the lung. In the performance of the opera- 
tion of decortication, however, I have not found it 
possible to bring about distention of the compressed 
lung with reasonable pressures by means of intra- 
tracheal insufflation. The intrapulmonary pressure 
developed during coughing is of considerably great- 
er value. In the performance of all operations, 
therefore, in which the lung tissue is apt to be in- 
cised or resected, I believe intratracheal anesthesia 
to be the method of choice. 

Pharyngeal insufflation is comparable to intra- 
tracheal pressure anesthesia, but I believe has no 
advantages over the latter, and is less adequate. 

As indicated above, a sufficient amount of press- 
ure can be maintained within the lung by means of 
a snugly fitting mask in the administration of ni- 
trous oxid-oxygen as an anesthetic. By a certain 
number of surgeons, among them Whittemore, of 
the Massachusetts General Hospital, this method is 
preferred. It is, in any event, worth bearing in 
mind that in the absence of an easily available in- 
tratracheal apparatus or in an emergency, the gas- 
oxygen machine can be employed for this purpose. 

115 STANLEY STREET. 


RECTAL ANESTHESIA IN OBSTETRIC 
PRACTICE. 
W. B. HeEnpry, M. D. 
Toronto, CANADA. 

The induction of anesthesia by means of the 
colonic absorption of ether is not a recent develop- 
ment of the art and science of relieving pain. The 
possibilities of such a method were considered 
shortly after the discovery of the anesthetic prop- 
erties of ether, and were made the object of a con- 
siderable amount of experimental work carried out 
by Pirogoff as far back as 1847. The nature of 
this work, together with the story of numerous at- 
tempts of other early investigators to introduce 
Vaporised ether'‘into the colon, is well told in 
Gwathmey’s work on “Anesthesia.” 

After a few years of trial this method fell into 
disuse owing to the damage done to the intestinal 
tract, and it was not until 1905, when Cunningham 
devised a new technic for administering ether with 
air as a vehicle, that rectal anesthesia was again 
taken into consideration by surgeons and anesthet- 
ists, some of whom found the new mixture of value 
in operations on the mouth, nose, throat and chest. 

“Read during the Fourth Annual Meeting of Canadian Society of 


Anesthetists in conjunction with the Canadian Medical Association, 
awa, June 17-20, 1924. 
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This method, too, was found to be not unattended 
with danger to the patient, and as it required not 
only an elaborate and cumbersome apparatus, but 
also a specially trained anesthetist, the ether-air 
combination did not meet with general favor. 

Accordingly, another vehicle for the ether had to 
be found, and, in 1913, Cunningham and Sutton in- 
stituted and successfully carried out a series of ex- 
periments in which oil replaced air as a vehicle for 
ether. The technic of administration worked out 
by these investigators was so modified, and the ap- 
paratus necessary for carrying out the technic so 
simplified that many surgeons adopted the method 
for use in selected cases. Since then it has been 
generally accepted as of value in an operative field 
somewhat restricted by the surgeons. 

ETHER-QiL 1N OBSTETRICS. 

Obstetricians were not so ready to adopt the 
method. Ten years elapsed before Thaler and 
Hubel tried it, and about the same time Gwathmey, 
Donovan, O’Reagan and Cowan published a prelim- 
inary report on a series of experiments carried out 
with the idea of ultimately establishing a routine for 
the conduct of labor which would render it painless 
and which at the same time would be free from 
danger, simple in its application and suitable for 
administration either in the home or in the hospital. 

The optimism of Gwathmey and his associates 
led me to undertake the supervision of a series of 
experiments along similar lines at the Burnside Ly- 
ing-In Hospital, in Toronto. This work was car- 
ried out by Dr. W. A. Dafoe, the resident obstetric- 
ian, and although the number of cases treated was 
small, yet the observations on these have not been 
without significance and the conclusions drawn are. 
worthy of consideration. 

Forty-two cases in all were treated, the first six- 
teen of which followed the routine of Gwathmey, 
which was, first, a careful cleaning out of the large 
intestine by repeated enemas until the return was 
clear; second, the initial hypodermic injection of 
one-sixth to one-quarter of a grain of morphin sul- 
phate dissolved in 2 cc. of a 25 per cent solution of © 
chemically pure magnesium sulphate, given at a 
time when the pains were coming every three or 
four minutes and lasting thirty to sixty seconds, 
with the cervix dilated to about two and a half 
fingers ; third, the rectal instillation of a solution of 
one and a-half ounces of olive oil, two and a half 
ounces of ether, two drams of alcohol and ten grains 
of quinin hydrochlorid. This was administered one 
hour after the hypodermic injection. 

In the next fifteen cases this method was modi- 
fied to the extent of dropping the magnesium sul- 
phate from the initial hypodermic solution and leav- 
ing out the quinin and alcohol from the rectal injec- 
tion, at the same time increasing its amount to five 
ounces of a 70 to 75 per cent solution of ether in oil. 
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The remaining eleven cases were those in which 
labor was well advanced and the rectal instillation 
of the ether-oil mixture given alone. 

We found it of advantage to make up the ether- 
oil mixture at the bedside just before administra- 
tion, first warming the oil in a graduated container 
which was kept in a water bath at a little above 
body temperature. The ether was then added, and 
the solution was at once slowly injected into the rec- 
tum by means of a 50 cc. syringe attached to a med- 
ium sized catheter. This procedure, which was 
done with the patient in the Sims position, usually 
took from five to ten minutes to carry out, and dur- 
ing pains pressure was applied to the perineum by 
means of a sterile towel, in order to prevent the es- 
cape of any of the mixture. As the time required 
for some of the mixture to travel as far as the 
cecum is little more than two minutes, within that 
time the whole of the mucosa of the colon was 
brought into use as an absorbing surface, with the 
result that in a very short time the patient was 
anesthetised, and as a rule remembered little more 
than the first two or three pains following the in- 
stillation, until after the birth of the baby. 

OBSERVATIONS AND RESULTS. 

Careful observation in the first and second series 
of cases failed to reveal any difference in the effect 
of the two mixtures on either the duration of labor 
or the character of uterine contractions. In each 
case the strength of the contractions was slightly di- 
minished at first, but after a short interval they re- 
gained their normal tone. In our experience, there- 
fore, the addition of the quinin to the mixture was 
of no particular value, nor did the alcohol seem to 
play any important part. 

What did appear to be of importance was the 
choice of the proper time for the administration of 
the drugs. If the treatment was started too early 
labor was delayed and the results were unsatisfac- 
tory. The patients who responded most readily 
were those who were willing to cooperate with the 
anesthetist and in whom the cervix was already be- 
ing well taken up, with a dilatation of from two and 
a half to three fingers, contractions coming regularly 
every three or four minutes and lasting at least thir- 
ty seconds. 

We found, however, that in a large majority of 
the cases, in spite of a repetition of the magnesium 
sulphate when the effects of the anesthetic began to 
wear off it was necessary to use a small quantity of 
C.-E. mixture by mouth as the head was being born. 
We also found that a large proportion of both series 
vomited during the third stage, and became decided- 
ly restless at the same time. 

An analysis of the forty-two cases shows that 
twenty-six were primiparous and sixteen were mul- 
tiparous. 

Thirty-seven presented by the vertex and three 
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by the breech while two were twin pregnancies. Of 
the thirty-seven vertex presentations thirty-two 
were L. O. A. and five R. O. P. 

In thirty-one cases both hypodermic and rectal 
instillations were given. 

In eleven cases rectal instillation alone was given. 
The instillation was repeated once in three cases 
and twice in three cases. 

The hypodermic was repeated once in six cases, 
twice in five cases and three times in three cases. 

The average length of labor in the primiparae 
was sixteen hours, while in the multiparae it was 
thirteen hours. 

Eighteen patients went to sleep within eight min- 
utes of the instillation and remembered nothing un- 
til some time after the completion of the third 
stage. 

Twenty-two required inhalations of C.-E. mix- 
ture towards the end of the second stage, and of 
these eight were greatly excited during the early 
stage. In all of them, however, the recollection of 
the labor was indistinct and its length considerably 
shortened. 

Two cases were entirely unsatisfactory, one be- 
cause the preliminary cleansing of the colon was 
not properly carried out and the anesthetic expelled, 
and the other probably because of the early admin- 
istration of hyoscin along with the morphin. 

Nausea and vomiting were noted in thirty cases, 
but in none was there any evidence of irritation of 
the colon either during or after labor, and the con- 
dition of the mother was good in every case. 

Of the babies thirty-eight were in good condition, 
one was fair, one lethargic and two stillborn. Re- 
garding the latter two, in one the fetal heart could 
not be heard after the initial dose of morphin and 
magnesium sulphate, while in the other, which was 
an eight month baby, the fetal heart showed distress 
during a short second stage, seven hours after the 
rectal instillation and four hours after the adminis- 
tration of a half cc. of pituitrin. 

CoNCLUSIONS. 

1. The method is unsuited to cases outside of a 
hospital. 3 

2. It requires for the patient continued attention 
on the part of both obstetrician and nurse. 

3. It is accompanied by nausea and vomiting 
over sixty per cent of the cases. 

4. It must be supplemented by inhalation of C.-E. 
mixture toward the end of the second stage in the 
majority of cases. 

5. It is of value in the latter part of the first 
stage, through the greater part of the second stage 
and in prolonged labor. . 

6. It produces analgesia and an amnesia which 
generally lasts through the period of nausea an 
vomiting. 

7. It is not without danger to the child. 

100 COLLEGE STREET. 


Vo. 


ACUT 


JosEPE 


The 
probab 
import 
appear 
proced 
quent | 
tain in 
plicatic 
are 
preven 
best tr 

The 
operat 
and 
One n 
three I 
posedl 
currin, 
ly fat 
tims 0 
the so- 
sons 
(3). 
ance 
ing th 
I 

Old 
Hypot 
lesion: 
vidual 
ural 
indivi 
aberre 
suspe 
lve st 
may { 

Act 
ures a 
toms. 
under 
an act 
chome 
one f 


psych 
often 
monl 
In ot 
curen 
We 
*Rea 
Ameri 
with th 
Chicago 


TARY, 1925 


ies. Of 
rty-two 


| rectal 


given, 
> cases 


Cases, 
ases, 

liparae 
it was 


it min- 
ng un- 
third 


and of 
early 
ion of 
lerably 


ne be- 
n was 
pelled, 
\dmin- 


cases, 
ion of 
e con- 


dition, 

Re- 
could 
n and 
h was 
istress 
er the 


minis- 


of a 


sntion 


ng in 


C.-E. 
n the 


first 
stage 


vhich 
and 


Vo. XXXIX, No. 1. 


ACUTE HALLUCINOSIS AFTER OPERA- 
TION AND ANESTHESIA. 
JosepH _Ritus Eastman, M. D., F. A. C. S. ann 
JosepH Erte M. D. 
INDIANAPOLIS, IND. 

The psychoses following surgical operations are 
probably next to secondary hemorrhage, the most 
important of all the various conditions which may 
appear as later complications of major operative 
procedures. They are especially tragic if conse- 
quent upon minor operations. To operate upon cer- 
tain individuals without heed as to the mental com- 
plications may be no less than criminal. How then 
are we to recognize these individuals that we may 
prevent postoperative mental aberrations and how 
best treat them after they become manifest. 

The type of psychosis which is peculiar to post- 
operative convalescence is notable in that auditory 
and visual hallucinations play the principal roles. 
One might classify these states etiologically under 
three headings: (1). Hallucinoses occurring in sup- 
posedly healthy individuals. (2). Hallucinoses oc- 
curring in those of low nerve reserve, the extreme- 
ly fatigued or exhausted; or who have been vic- 
tims of unrecognized mental and nervous entities— 
the so-called psychopathically endowed. These per- 
sons are often victims of a low grade toxemia. 
(3). Hallucinoses in those with endocrine disturb- 
ance or upon whom operative procedures involv- 
ing the endocrine organs are contemplated. 

PREDISPOSING FACTORS, AND PREVENTION 

Old age as a predisposing factor is important. 
Hypotension, cerebral sclerosis, and cardio-renal 
lesions, resultant in younger and middle aged indi- 
viduals from disease, are met in the senile as a nat- 
ural consequence to age itself and make the elderly 
individual especially susceptible to mental shock and 
aberration. 

lf previous mental unbalance exists as in un- 
suspected paresis, paranoid trends, or maniac depres- 
ive states, the typical features of these conditions 
may present themselves as postoperative psychoses. 

Acute hallucinoses are by no means the only feat- 
ures although they are often the predominate symp- 
toms. The clinical picture may be grouped usually 
under two principal headings. Acute mania and 
an acute toxic delusional state with or without psy- 
thomotor activity. Can we attribute blame to any 
one factor for the development of postoperative 
psychoses? Does it follow ether anesthesia more 
often than gas or does it manifest itself more com- 
monly following operations under local anesthesia? 
In other words can we do anything to avoid its oc- 
curence ? 

We may view the situation from two stand- 
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points: (1). the psychologic; and (2) the stand- 
point of actual pathologic lesions either present, 
or developing postoperatively directly or indirectly 
consequent to medication or the anesthesia em- 
ployed. 

Psychiatrists often maintain that any acute psy- 
chosis developing after great emotional shock or 
strain presupposes a so-called psychopathic per- 
sonality in that individual. In other words the per- 
fectly poised individuals, those not psychopathically 
endowed, are immune to acute mental aberration 
from nervous shock alone. The period of adoles- 
cence and the climacteric are well established per- 
iods of mental instability. 

Fatigue and potential exhaustive states must be 
considered as important underlying etiologic fac- 
tors, these elements fertilizing the soil as it were, 
for the seeds of shock, fear, changed environment, 
elaborate hospital routine, especially in the aged. 
With psychoses developing in all walks of life, as 
the result of the increasing complexity of modern 
civilization, there is little wonder, surely that mental 
aberration does not more often follow operations. 
Every person has what has well been termed a 
symptom level of nerve tone. It is well to keep 
this factor in mind in taking our case histories to 
determine the mental and nervous status of pros- 
pective operative cases. 

The aged person, like a child, is affected to an 
exaggerated degree by each slight change in his or 
her environment. Give an old man such a shock as 
a change of place and persons, together with the 
elaborate detail of modern hospitals as a constant 
environment, and it is not to be wondered that he 
will seek that mental seclusiveness which gives him- 
his only relief. He will eliminate his immediate 
surroundings from the personality and find com- 
fort, so to speak, in his auditory and visual halluci- 
nations. The casual observer will report him as 
confused, and indeed he is. He calls for his friends, 
rises at night from his bed in search of familiar 
faces and objects. 

The convalescence is sometimes gravely impaired 
by such a complication. The condition interfers es- 
pecially with rest at night. Various phobias may 
develop, keeping the patient in a state of almost 
constant fear. He may even develop low-grade per- 
secutory delusions, distrusting those about him, 
doubting their good intentions. There is sometimes 
a complete change of personality, during which 
time there are but a few lucid moments each day, 
with sufficient insight into his condition as to alarm 
him increasingly. Usually, however, the affair 
simulates dream states; a confusional delirium un- 
associated with fever. One might well classify the 
malady under the head of exhaustion psychosis. 
However, we feel that while fatigue is undoubtedly 
an important factor it simply furnishes the back- 
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ground for a clinical picture of which many other 
factors are very necessary elements—strange faces, 
unusual noises, fixed position with eyes gazing at a 
blank ceiling, all these, plus fatigue, disorient the 
senile mind. 

Such an acute hallucinosis is by no means a 
slight matter. It is likely to result rather promptly 
in nutritional disturbances, which, in a patient al- 
ready reduced in vitality, may lead to a fatality. If 
the psychosis is of the agitated type, the consequent 
loss of rest and sleep will bring about complete ex- 
haustion if unrelieved within a few days. Con- 
tinuous cerbration with refusal to take food, par- 
ticularly liquids, is obviously of serious import. 

EarLy RETURN HoME. 

To the end that orientation may be re-established 
it seems prudent to arrange that patients after oper- 
ation receive frequent visits from immediate rela- 
tives. Permitting the wife or a grown-up son or 
daughter to remain at all times in the patient’s room 
has occasionally served to prevent such an old in- 
dividual from becoming lost mentally, or to bring 
him back to a rational state after aberration had 
become manifest. Not infrequently, however, the 
simple expedient of asking the wife to sit at the 
patient’s bedside has not sufficed to correct the 
disorientation. In such instances we have found 


that to send the patient home in an ambulance is a 
truly life-saving measure. 


Almost invariably such 
coniused, sleepless old people return to a quite ra- 
tional state of mind upon reaching home with its 
familiar faces, voices and long known objects of all 
kinds, animate and inanimate. Nurses accompany- 
ing such patients to their homes, have recorded in- 
teresting and sometimes amusing instances of rath- 
er sudden return to a normal state of mind as a re- 
sult of the patient hearing the familiar bark of the 
old house dog, the clearing away of the confusion, 
upon recognition of the farm house and barn, a 
stile or gate, or a farm implement standing in the 
field, a tree or a many times traveled lane. The 
reason for this is, of course, not far to seek; these 
objects serve as guide posts to turn the mental pro- 
cesses into their normal channels. 

It is in the belief that this simple but very help- 
ful expedient may have been overlooked by sur- 
geons, perhaps to some extent because of its very 
simplicity, that the foregoing report is submitted. 
We believe that we have been able to save a number 
of elderly individuals from fatal exhaustion by 
sending them home in an ambulance or by train, 
even in cases where the distance was one hundred 
miles or more. 

Admitting that in practically every instance the 
conditions in the home would not be favorable for 
proper care of the wound, the step is nevertheless 
advisable at times for the reason that the disordered 
mental condition may and often does represent the 
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most serious, if not the only cause for anxiety as to 
the outcome of the case. 

We are aware of the fact that this is contrary 
to the usual custom of treating mental disorders. 
Maniac depressive insanity, incipient dementia pre- 
cox cases and even senile dementia are best treated 
in institutions where they are absolutely isolated 
from home surroundings and relatives. It must be 
remembered, however, that these types are insidi- 
ous in their onset, many weeks, months or even 
years elapsing before the condition is recognized, 
Even exhaustion psychoses developing in the home 
consequent to chronic wasting disease or following 
typhoid clear up more satisfactorily with institu- 
tional care. 

The new environment is helpful to individuals 
representative of these types awakening a new in- 
terest in themselves and others. Whereas the treat- 
ment of the peculiar psychosis developing post- 
operatively in elderly individuals, as already related, 
is an exception to the usual custom; although really 
the method is the same; namely that of changing 
the environment. The gratifying recovery follow- 
ing this simple expedient of sending the patient 
home is the phase of the matter we wish especially 
to emphasize. The obvious solution often goes un- 
recognized because of its simplicity. And so in the 
handling of this peculiar mental derangement, the 
surgeon may avail himself of a simple, satisfactory 
remedy for what otherwise might prove a quite baf- 
fling problem, should he be inclined to procrastinate. 

Dr. C. W. Sawyer of Marion, Ohio, in 1921, 
cautioned the profession against the careless and 
wholesale extraction of teeth, giving many case 
histories illustrative of the hazards of postoperative 
psychoses. Presumably his observations were con- 
fined to work under local anesthesia. He especially 
emphasizes the liberation of toxins after teeth ex- 
tractions as a great etiological factor and pleads 
for the diagnosis of constitutional defective states 
before operation. He advises the step by step 
method of extraction. 

The work oi Dr. Howard D, McIntyre, of 
cinnati, Ohio, on the relation of the. autonomic 
nervous system to mental depression is interesting 
in this connection. He states that vagotonia is of- 
ten coincidental with mental depression and that 
atropin will often be of temporary benefit. Very 
interesting also is his statement that the depth of the 
depression varied directly with the severity of the 
vagotonia. He classes cases as vagotonic in which 
there is a fall in systolic blood pressure of over 20 
Mg.Hg. on deep inspiration. In cases in which 
the drop of blood pressure was complete with no 
compensation on the part of the sympathetic nerv- 
ous system the mental depression was most pro 
nounced. He states the evidence bears out the idea 
of William James concerning the emotions :—The 
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emotions are highly complex sensations for which 
the visceral and other bodily changes supply the 
afferent stimulations. 

Dr. Thomas E. Satterthwaite, of New York, cor- 
roborates the work of Dr. McIntyre in his study of 
arterial blood pressure with reference to clinical 
values. He states that for the most part hypoten- 
sion indicates mathematically the degree of ex- 
haustion that exists in wasting diseases. If the 
hypotension is due to adrenalin insufficiency he ad- 
vises dried thyroid gland extract, which medication, 
according to Wilson, enhances the power of 
adrenalin in the blood stream 300 per cent. 

EFFECTS OF ANESTHETICS. 

We have noted the relative frequency of post- 
operative psychosis after local anesthesia as com- 
pared to ether. We have had no experience with 
mental abberration following gas-oxygen for the 
reason that we employ very little nitrous oxid. Al- 
most invariably we have noticed a temporary 
amnesia following the use of novocain. There 
seems to be a general mental confusion; a disorient- 
ation as to time, place and persons ; evidenced more 
particularly in elderly subjects. Rarely do these 
individuals later recall having been taken from the 
surgery. However these symptoms are usually 
fleeting in nature, the mentality clearing in the 
course of a few hours time. Their appearance 
seemingly has nothing to do with the amount of 
novocain used, much less than the so-called maxi- 
mum amount for safety— 4o cc. of a I per cent 
solution per kilogram body weight—usually being 
employed. It would seem that it is clinically ad- 
visable, as well as theoretically justifiable from the 
previously quoted work of Wilson, that the use of 
adrenalin along with the injection of novocain be 
abandoned in the toxic thyroid cases. 

CoNCLUSIONS. 

In conclusion we would suggest the following: 

1. Thorough hospitalization of patients before 
operation to acquaint them with hospital routine 
and attendants; thus minimizing the element of 
fear. In selected cases also to allow a near relative 
fo remain at all times in the patients room. 

2. Carefully taken histories with due psychiatric 
consideration. The early diagnosis of potential 
nervous exhaustion by the determination of vago- 
tonia and especially the presence of hypotension. 

3. A studious cardio-renal examination including 
kidney function tests in addition to the usual pre- 
operative urinalyses. 

4. The sending home of all cases of mental 
aberration in which the appropriate use of atropin, 
adrenalin or thyroid extract gives no immediate re- 
lief. This to be done as soon as possible that 
Proper orientation may be facilitated by familiar 
Sounds, faces and scenes. 
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5. The bearing in mind also that the periods of 
adolescence, the climacteric and senility are times 
of especial mental and nervous instability, and that 
individuals, presenting themselves for operation, at 
these periods are deserving of the most careful 
handling. 

331 No. DeLtawareE St. 


GENERAL ANESTHESIA FROM THE HOS- 
PITAL STANDPOINT.* 
Stwon D. Enrticu, M. D., 
Brooxtyn, N. Y. 

When asked by our secretary to present a paper 
on this topic, I told him that I had written on this 
subject some time ago, and that I would quote lib- 
erally from that article. 

TI will present the subject as follows :— 

1. Anesthetics and Methods of Administration. 
2. Who should Administer Anesthetics? The 
pre-requisite requirements. 
3. The Staff Member as the Anesthetist. 
4. The Interne as the Anesthetist. 
5. The Trained Nurse as the Anesthetist. 
1. ANESTHETICS AND METHODS OF ADMINISTRATION 

(A) Nitrous Oxid-Oxygen—No modern hospital 
can consider its anesthesia department complete 
without suitable provisions for the administration of 
nitrous oxid-oxygen, with or without ether. The 
advantages resulting from its use are many. The 
induction is rapid and very pleasant; it is safe; re- 
covery is rapid; there is little or no irritation of 
any of the viscera; the after-effects are greatly 
diminished or absent; and complications are re- 
duced to a minimum. 

Hospitals sometimes consider the advisability of 
manufacturing their own supply of nitrous oxid 
and also oxygen. After serious consideration, and 
conference with hospitals who do manufacture 
their own, I have come to the conclusion that it is 
more satisfactory and convenient to buy the sup- 
ply from reliable manufacturers, even when the 
amount used is a large item. 

The apparatus for the administration of gas- 
oxygen to be used in a given hospital will depend 
on the choice of the attending anesthetist ;-he has 
any number of different makes to choose from, each 
with certain advantages and disadvantages. I do 
not believe it is a matter of great importance which 
of these is chosen. One anesthetist will have a sat- 
isfactory administration with the apparatus which 
he is accustomed to use, while another will use a 
very different type of apparatus and get the same 
results. (In other words it is a question of famil- 
iarity with the apparatus in use and a knowledge of 
the action of the anesthetics given.) I prefer an 
apparatus which is so equipped that, when necess- 


*Read during the First Annual Meeting of the Eastern Society of 
Anesthetists. Hotel McAlpin, New York City, October 20-24, 1924. 
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ary, ether can be added drop by drop,—as in the 
Coburn instrument. 

(B) Insufflation Anesthesia—In operations on 
the head, neck, or within the chest, it is generally 
recognized that the most satisfactory method of 
anesthesia is by means of insufflation. In head and 
neck surgery the anesthetist is kept out of the ster- 
ile operative field. In operations in and about the 
mouth and nose, which would otherwise require the 
intermittent use of the mask, it gives a continuous 
flow of the anesthetic and is, therefore, ideal. In 
chest work, it keeps the lungs inflated when neces- 
sary. 

This method requires an apparatus, preferably 
motor-driven, which will deliver air under regulated 
pressure; this air, by means of proper connecting 
tubes, is then made to pass partially or completely 
through a bottle containing the anesthetic (ether or 
rarely chloroform) and from here by tube into the 
trachea, pharynx, or buccal cavity. 

The ideal apparatus for this purpose is the Kon- 
nel Anesthetometer ; and instrument which delivers 
automatically “a known volume of accurately meas- 
ured percentage of ether vapor” evenly throughout 
the administration. This apparatus is not in gener- 
al use because of its expense. There are, however, 
quite a number of moderate priced instruments on 
the market, which are very practical for insufflation 
purposes. A good many of these are so arranged, 
that in addition to the insufflation there is an extra 
attachment for suction; this is nowadays considered 
indispensable in most of the nose and throat opera- 
tions. 

(C) Ether-Oil Colonic Anesthesia—We all owe a 
debt of gratitude to Gwathmey for perfecting this 
method of giving ether per rectum. I have found it 
invaluable in cases which would otherwise have 
been very troublesome for general anesthesia. For 
example, laryngectomies; extensive dissections of 
the throat, as for carcinoma; removal of the super- 
ior or inferior maxilla for malignancy; amputa- 
tions of the tongue, and many others. I have also 
frequently used it for thyroidectomies. I will not 
go into detail here of the technic of the administra- 
tion except to say that I follow more or less the 
procedure of Gwathmey—never using more than 
135 c. c. of ether. When the steps in the prepara- 
tion of the patient are carefully followed the anes- 
thesia resulting is uniformly ideal. 

(D) The Open Method—While a few of the 
large clinics still use the so-called open method of 
ether administration, exclusively, (really a semi- 
closed method) most of the hospitals now use the 
closed method. However, the open mask should be 
part of the equipment of every operating room. It 
is best, for short operations on infants and very 
small children; in some of the obese subjects, es- 
pecially those with wheezy chests, cyanosis, or very 


marked arteriosclerosis, who do not as a rule stand 
the closed mask well; also whenever chloroform or 
ethyl chlorid is indicated. In patients with ab. 
scesses of the floor of the mouth or deep seated ab- 
scesses of the neck( for example, Ludwig’s Angina 
or infections resembling it) I have found the closed 
method of anesthesia extremely dangerous. . The 
open mask method with a large amount of air will 
be found much safer in these cases. Internes who 
are just beginning their anesthesia course should 
first learn the open method. The mask most com- 
monly used is the Yankauer mask. 

As part of the general requirements it is neces- 
sary for the anesthetist to be provided with a suit- 
able table or tray equipped with a blood pressure 
apparatus, mouth gag, tongue forceps, breathing 
tube and anesthesia chart. 

(E) Ethylene—Although extremely interested in 
any new general anesthetic, I have thus far refrain- 
ed from using ethylene, feeling that the advantages 
claimed for it did not sufficiently counterbalance 
the dangers connected with its use. It so happens 
that in some of the hospitals where I work, the 
cautery is frequently used; very often several times 
in the course of a morning or afternoon. In many 
thousand anesthesias in the past fifteen years, un- 
der these conditions, I have never had any explosion 
with ether or with nitrous oxid-oxygen. Of course, 
the usual precautions are taken not to bring the 
cautery near the head of the table. Notwithstand- 
ing the statements which have appeared to the 
contrary, I believe, therefore, that ether is much 
safer than ethylene. 

In addition to this, it has been my good fortune, 
I suppose, to work with surgeons who did not in- 
sist on extreme relaxation, and who were willing 
to accomodate themselves to a certain amount of 
rigidity, when the condition of the patient did not 
warrant extreme degrees of relaxation,—which to 
my mind of necessity includes relaxation and loss 
of tone of an already overburdened cardiac muscle. 
I, therefore, have had quite satisfactory service 
from nitrous-oxid-oxygen with small amounts of 
ether when necessary. 

Another point against the use of ethylene is the 
unpleasant odor. Physicians and attendants in oper: 
ating rooms where ethylene is used, have comr 
plained to me about the unpleasant odor which per- 
meates the operating room and gives rise to fre 
quent headache. 

2. WHo SHOULD ADMINISTER ANESTHETICS? THE 
PREREQUISITE REQUIREMENTS. 

I believe that it is absolutely essential for the 
anesthetist to be a physician, one who combines a 
general knowledge of medicine with a specialized 
knowledge of anesthesia. A general knowledge of 
medicine is indispensible for a thorough under- 
standing of the following:--(a) The physiology and 
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pathology of the heart and blood vessels, lungs, kid- 
neys and other viscera. (b) Metabolism and its 
diseases,—diabetes is especially important as dia- 
betics are poor anesthetic risks, (c) Acid intoxica- 
tion, the action of anesthetics in inducing acidosis 
or aggravating it when already present, and the 
means of combatting this condition. (d) Shock,—its 
nature, causation, early manifestations, degree pres- 
ent, prevention and treatment. (e) Various reflexes 
and their interpretation. (f) The choice of anesthe- 
tic in a doubtful case and the depth to be maintain- 
ed. (g) The question of preliminary medication; 
the amount and the recognition of idiocyncrasy. 

In all these instances a general knowledge of 
medicine makes it possible for the anesthetist to 
exercise his judgment for the welfare of the pat- 
ient. The anesthetist’s opinion of the patient’s con- 
dition is helpful to the surgeon during the opera- 
tion, and in recommending preoperative and post- 
operative care. The surgeon who works with a 
trained medical anesthetist comes to rely upon his 
judgment as an important factor in the welfare of 
the patient. 

It is also essential to know the physical proper- 
ties and the physiological action of the various 
anesthetics used and their individual indications and 
contraindications. 

3. Tae STAFF MEMBER AS THE ANESTHETIST. 

Large hospitals, especially, have begun to recog- 
nize the need of visiting anesthetists with assistants 
when necessary. Physicians who devote their time 
exclusively to the subject of anesthesia. This work 
is of such importance that it should be accorded a 
department of its own, with an established head, 
who shall have a position on the medical board in 
the same capacity as the heads of the other depart- 
ments. The duties of the visiting anesthetists 
should include the practical instruction of the in- 
tenes who are assigned to the anesthesia service ; 
instruction in the use of the various methods of 
administration already outlined; the proper care 
and selection of the agents, their properties, the 
advantages and disadvantages of each; the import- 
ance of blood pressure readings and the early rec- 
ognition of shock; the preoperative and postopera- 
tive care and treatment; the care of the various ap- 
Paratus and methods of sterilization; as well as the 
necessity of careful records of all sneathesias. 

The staff members supervise the internes during 
routine work. Where necessary, however, in ser- 
ious and difficult cases, one of them administers the 
anesthetic himself. 

4. THE INTERNE AS THE ANESTHETIST 

At the present time the system of medical educa- 
tion is such that the student receives very little 
theoretical, and little, if any practical instruction in 
anesthesia. The hospital, therefore, should afford 
‘very interne the opportunity to supply this need 
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in a regular course of anesthesia of four to six 
months duration, during which time he gives all the 
routine anesthesias under supervision by the staff 
anesthetist. It is advisable to have more than one 
interne on each service, do this work during the 
same period, so that they can relieve each other. 
The best time for the interne to get this instruction, 
when the term of service permits, is during the 
second half of his first year’s stay at the hospital. 
By that time he will have received a more practical 
knowledge of the physiological and pathological 
conditions of the various organs, and will, there- 
fore, be more ably equipped for this course. 

I understand that the College of Surgeons re- 
quires hospitals to give a course of instruction in 
anesthesia to their internes. Where nurse anesthe- 
tists are employed for the routine anesthesias, there 
is no opportunity for practical instruction afforded 
the internes. So that in such institutions, the in- 
terne may receive a few theoretical lectures and 
possibly a few practical demonstrations in order to 
comply with the College requirement. This, how- 
ever, certainly does not comply with the spirit in- 
tended in this request. 

5. THE TRAINED NuRSE AS THE ANESTHETIST 

Considering pre-requisites mentioned, I maintain 
that a nurse is not fully competent to administer 
anesthetics. She may be trained in the technical 
processes of the administration, and may even have 
had a few months instruction in physical diagnosis, 
such as .s given in some of the hospitals training 
nurses for anesthesia. (I do not believe that any- 
body without a full study of medicine can properly 
interpret signs brought out by physical diagnosis). 
But this, at best, can give her only a superficial ex-: 
perience, and does not prepare her to meet the 
conditions with the matured judgment which can 
only come through a thorough knowledge of medi- 
cine. She is no more qualified to do the work of an 
anesthetist, than a nurse with an operating room 
training and a superficial knowledge of anatomy 
and the mechanical skill which has enabled her to 
master the steps necessary to open an abdomen 
and remove an appendix, for example, would be 
qualified to do the work of a surgeon. The matured 
judgment which comes only with the general 
knowledge of medicine is wanting in both cases. 
The fact that nurses do administer anesthetics in a 
few of the large clinics in this country, is by no 
means a proof that it is a good thing either for the 
patient or for the institution. Indeed, a hospital 
which entrusts work of this nature to a nurse, as- 
sumes a grave responsibility. 

Justice to patients demands that they be served 
with the utmost skill, not only in the mechanical 
administration of the anesthetic, but with the abil- 
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ity to cope with any emergency which may arise 
during the anesthesia. 

Surgeons and hospitals should also look at this 
question from the broader point of view. Let them 
consider the tremendous advances in the science and 
art of anesthesia in the past twenty years, and the 
extensive research in this field today. This work 
has been done, and is being carried on at present, 
by conscientious physicians who are giving up their 
entire time to this work. If the nurse anesthetist 
should become an established fact, and become gen- 
eral in all hospitals, it seems to me that this will 
certainly not encourage such men to devote their 
energies in a field where they are practically put 
into competition with nurses. We surely do not ex- 
pect any advances in the science from the nurses 
themselves. We must remember that the internes 
of today are our anesthetists of tomorrow. If the 
nurse anesthetist is established in all hospitals. 
aside from the fact that the internes will be depriv- 
ed of the practical training, it will certainly not en- 
courage them to specialize in anesthesia. 

Would the hospitals and the surgeons, therefore, 
like to see the time when there are no physician 
anesthetists? Some surgeons, I imagine, would 
welcome such a state of affairs as for example, Dr. 
J. F. Baldwin, of Columbus, Ohio. 

Before closing, I would like to take a few min- 
utes more of your time for the consideration of an 
article which recently appeared,? which is really a 
plea for the nurse anesthetist. 

I have not seen any comment in answer to this 
paper as yet, and since it was given space in the 
columns of the American Journal of Surgery, which 
prints papers from the transactions of some of our 
anesthesia societies, including this one, I feel tha: 
it should not remain unanswered. I refer to an ar- 
ticle entitled “Anesthesia Deaths, Some Avoidable 
Causes,” by Dr. J. F. Baldwin, of Columbus, Ohio. 
I consider this a most unjust, unwarranted, scur- 
rilous attack upon a conscientious body of physi- 
cians. 

Let us consider first the report of some of the 
fatalities. Without going into full detail of each 
one, I will just call your attention to some of the 
facts brought out. I think that they speak for 


themselves. 

Case 1.—“Anesthetist—a recent graduate. A. C. E. mix- 
ture used. Death took place toward close of the operation, 
but was not recognized until the patient was returned to the 
ward.’ It seems to me that even if the anesthetist was as 
incompetent as all this, the surgeon or the others in the 
operating room might have discovered that the patient was 
doing badly or had died long before she reached the ward. 

Case 2.—“Chloroform used as freely as though it had 
been ether. Patient died on the table, but her death was not 
recognized until I stood up and saw her face.” The doetor 
does not tell us why chloroform was used, and why was it 
used in the manner stated. 

Case 3.—“Chloroform used by preference by her family 
physician. Operation, an appendectomy, occupied ten min- 
utes; at the completion, patient found dead, much to the 
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surprise of the anesthetist who had not discovered the fact.” 
Again, why was chloroform used, and why given by the 
family physician? 

Case 5.—“Young male patient, etherized by physician 


who paid special attention to anesthetics. Without any neces.’ 


sity or warning, he suddenly poured onto the mask an un- 
certain amount of chloroform. Patient took one breath and 
sas dead”. What anesthetist(?) would use chioroform in 
this manner: 

Case 6.—“Death from overdose of ethyl bremid”. 

Case 7.—“Death from overdose of ethyl chlorid, both 
given by a ‘specialist.’ ” 

Case 8.—Is rather interesting. “Young boy operated for 
mastoid disease, under chloroform by family physician with 
quite a large experience in anesthetics. The anestheiist was 
cutomatically pouring chloroform on the mask while paying 
no atiention to the patient, but watching operation closely, 
Patient had evidently been dead for some minutes before it 
was discovered.” I have never seen or heard of any phy- 
sician worthy of the name, using chloroform in this way. 

Case 9.—Does not give the anesthetic used. “At the con- 
clusion of the operation, in an elderly woman, who was a 
bad risk, patient was found dead, but the anesthetist had 
been a spectator, and had not recognized the fatality. 

Case 10.—‘“Anesthetized for thorough abdominal exami- 
nation by her attending physician, who gave her chloroform, 
The examination was completed quickly, but on returning to 
the side of the bed after washing my hands, I found the 
patient dead, greatly to the surprise of the anesthetist, who 
was paying no attention to her.” 


One fact that is brought forward in the state- 
ment of these fatalities, and for which the doctor 
should receive due credit, is his ability to recognize 
death long before the anesthetists he works with— 
but too late to be of any value to the patients. 


Dr. Baldwin says,—“With the nurse anesthetist, 


I have had no deaths. She watches the patient 
closely ; the breathing, pulse, color are all carefully 
and continuously under observation.” I think I can 
safely say that every medical anesthetist outside of 
Dr. Baldwin’s acquaintances does at least that 
much. 

Dr. Baldwin also says,—‘“Except on special oc- 
casions and for special reasons, ether has been giv- 
en by the open drop method, and always without 
any machinery.” In other words, he does not allow 
the use of nitrous oxid-oxygen since the report of a 
number of deaths from its use. 

Considered as a whole, instead of this report of 
deaths being an indictment of the medical anesthe- 
tist, does it not prove gross (I might say almost 
criminal) negligence on the part of the hospital 
and surgeon concerned, in allowing such careless 
and incompetent men to be trusted with human 
life. Men who undertake to administer anesthetics 
and who have no knowledge of our modern and 
newer methods of anesthesia, who do not watch 
pulse, respiration, color or other important phenom 
ena under anesthesia. I might also add that with: 
out any reflection intended on the family physician. 
it is not common practice in modern hospitals and 
among good surgeons to allow the family doctor t0 
administer anesthetics. 

Dr. Baldwin says further—‘“The employment of 
nurses to administer anesthesia is not a question 
of commercialism, but one of service. In my op! 
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jon, commercialism is the important consideration 
from two poionts of view, namely :—the hospitals 
and the postgraduate institutions who give the 
courses of instruction to nurses. 

To the hospitals, the income from this source is 
an important factor in a majority of instances. I 
know that in some of these hospitals this is being 
done as a simple means of greatly increasing the in- 
come from the patients. (For example, the hospital 
pays the nurse anesthetist a salary of, let us say, 
$125 to $150 a month with maintenance. The hos- 
pital makes a minimum anesthesia charge to every 
patient of $10 to $15. There will be at least 50 to 
75 cases per month for every nurse so employed. 
Financially, it is surely a profitable procedure for 
the hospital). In fact, in some of these institutions, 
when a patient demands an outside specialist in an- 
esthesia, the patient is penalized for making this 
request by making him pay the routine anesthesia 
fee anyway. 

Th postgraduate hospitals giving these courses 
charge a substantial tuition fee, and when a large 
number of nurses take this course, the income be- 
comes an important factor to be considered. In 
order to stimulate the interest of the nurses in this 
new field, they must be more or less assured of be- 
ing placed, and the demand for them must be 
created. This is done by these schools by extensive 
propaganda carried on in various ways, to interest 
the hospitals in this new idea. 

Dr. Baldwin also says,—“At the present time the 
demand for physicians, particularly in the smaller 
communities, is much greater than the supply, and 
undoubtedly many a lazy, incompetent and single- 
track doctor, who is now making an easy living as 
an anesthetist, would become a useful member of 
the profession and the community if he returned 
to general practice.” 

If there really are such doctors practicing anes- 
thesia, I agree with Dr. Baldwin that they should be 
relegated to the backwoods; but if there is a prob- 
lem of supplying the needs of rural communities 
with general practitioners, why not draw from a 
much larger source: I mean from the surgeons, 
both from those doing general surgery, and from 
those in the various special branches of surgery, 
(including those in the present especially lucrative 
feld of nose and throat surgery), a goodly number 
of whom are incompetent, do a lot more harm than 
good, and who could easily be spared by the pro- 
fession and the community, for this purpose. 

Finally Dr. Baldwin says:—‘“I have great dread 
of the cock-sure specialist who has allowed famil- 
larity to breed contempt, and who becomes as a re- 
sult, dangerously careless in watching the .patient 
and indifferent as to the amount of anesthetic 
used.” In my opinion, the longer the specialist is in 
Practice and the larger his experience, the more 
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careful he becomes both in his choice and the 
amount of anesthetic used, and in his watchfulness 
of.the patients confided to his care. 
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PREPARATION OF THE BAD SURGICAL 
RISK FOR OPERATION. 
C. T. Soutuer, M. D., F. A. C. S. 
CINCINNATI, OHIO. 

Under this title are meant to be included those 
cases which are regarded as bad surgical risks, for 
the reason that some of the vital factors of the 
body are at such low ebb that they must be spec- 
ially conserved in order to make any surgical oper- 
ation reasonably safe. It is also intended that 
those cases should be included where both the sur- 
geon and the patient are willing to undergo the 
risk incidental to operation, in order to derive what- 
ever small chance for recovery may be offered by 
such procedure. It is also meant to include those 
cases which, without surgery, have no chances for 
recovery. We will consider :— 

(1) Cases in which the serious element has to do 
with the condition of the heart and circulatory sys- 
tem. 

(2) Cases in which surgical risk is augmented by 
the condition of the kidneys. 

(3) Septic processes in all types associated with 
toxic systemic changes due to peritonitis, empyema, 
or any general septic condition. 

(4) Cases associated with disturbances in the 
respiratory system, which make operation especially. 
dangerous. 

(5) Conditions associated with hemorrhage in 
any of its aspects. 

(6) Abdominal conditions associated with either 
cancer or peritonitis, in any of their various forms. 

(7) Starvation. 

Preparation depends, first, upon whether we have 
a few hours, a few days or a few weeks in which to 
prepare our cases for surgical shock. The element 
of time is one of ultra importance, realizing that 
unless we have time, we can do but little for many 
of these cases; realizing, too, that there is a certain 
group of cases that are absolutely beyond our abil- 
ity to restore to a condition sufficiently normal to 
permit of any type of general anesthetic operation. 

Heart CONDITIONS. 

Failure of compensation, with heart leak, is dif- 
ficult to combat, and if it can be relieved at all, re- 
quires time—perhaps even weeks or months. Per- 


*Read during the Second Annual Congress of Anesthetists, The 
National Anesthesia Research Society in Joint Meeting with the 
Interstate, Mid-Western and Chicago Anesthetists, Auditorium Hotel, 
Chicago, October 20-24, 1923. Also read at the Twenty-fourth An- 
nual Meeting of the Ohio Valley Medical Association, Evansville, 
Ind., November 6-7, 1923. 
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haps the two factors most to be considered are, 
first, the restoration of the heart muscle to a point 
where it can function under a certain degree of ab- 
normal load; and secondly, to be able to keep the 
body fluids up to a point where each contraction 
of the heart will throw out something near its nor- 
mal volume of food to the tissues. A heart fully 
compensated, even in the presence of a leak, will 
tolerate ether very well. 
KipNeEy CoNnDITIONS. 

Exactly the same conditions holds true with ref- 
erence to kidney function as has been mentioned in 
connection with heart conditions. Here again, in 
cases where the kidney function has been reduced 
to 25 per cent of normal, considerable time is nec- 
essary to restore the case to a point where surgical 
toleration may reasonably be expected. Diabetics 
stand operations well, take ether well, but the heal- 
ing of the wound is always a question, because 
metabolism is so definitely disturbed that we never 
build great hope on these recoveries, unless we can 
have a considerable period of time for preparation, 
and can combat acidosis. The recent addition of 
“Insulin” to our armentarium will perhaps do much 
more for diabetes, where operation offers some hope 
of benefit for some concurrent or incidental dis- 
ease. 

SEPTIC PROCESSES. 


Septic processes must be met first by keeping up 
nutrition. These cases are starved over a consider- 
able period of time, due to gastric disturbances and 


poor assimilation. To these conditions must be 
added the load of carrying and eliminating enor- 
mous quantities of septic poison, without the tis- 
sues being supplied with anything near the normal 
amount of either food or fluids. Hence these sep- 
tic conditions must be controlled by carrying to the 
tissues themselves the greatest possible amount of 
actual food products, and the cardio-vascular sys- 
tem must have and we must maintain a blood vol- 
ume as nearly normal as can be maintained, in 
order that each contraction of the heart will carry 
fresh blood and fresh food to the already over- 
taxed cells. I feel sure that antistreptococcic serum, 
given subcutaneously in 20 cc. doses and repeated 
daily for from three to six days, has given benefit 
in a number of cases. Medicines by mouth may be 
continued with the same ordinary rules that govern 
general practice. Special attention should be de- 
voted to keeping the tongue moist and the secre- 
tions reasonably active (this with special reference 
to the so-called internal secretions. ) 

Rectal feeding, as a means of introducing actual 
food, should rank second or third, believing as I 
do that intravenous medication, intravenous feeding 
and transfusion of blood are of far more value than 
are our efforts to bring about the absorption of food 
by the large bowel. The administration of hydro- 


SOUTHER—BAD RISKS 


January, 1925 


chloric acid in five-drop doses as frequently as the 

patient can take water—every two or three hours 

for two or three days—plus one-tenth: grain of 

calomel three times a day, has given the best re- 

sults in getting a dry tongue to remain moist. 
PERITONITIs CASES. 

Peritonitis cases represent perhaps our most rap- 
idly fatal group of cases: rapidly fatal, for two 
reasons: first, the extensive toxemia associated with 
the condition, due to the enormous area covered by 
the peritoneum, and the toxic.absorption therefrom; 
and second, the intestinal distention, causing a re- 
duction in the blood supply to the intestinal wall, 
and in the arterial blood supply to the area with 
which to fight infection, greatly retarding the venous 
return flow, which is practically the only means of 
carrying away the infection. 

Hence, if we can keep the distension down, if we 
can keep up the body fluids and the food, plus a 
reasonable drainage from the areas where pus has 
collected, we are employing about all the weapons 
we possess. 

Toxic GOITRE Cases. 

Toxic goitre cases perhaps require the most ma- 
ture judgment in their handling. Important fac- 
tors consist of rest in bed, careful feeding, special 
attention to the heart—icebag over the heart, dig- 
italis up to toleration, tincture of belladonna— 
plenty of fluids over whatever period may be neces- 
sary, gradually increasing the patient’s power of 
resistance to a point where he can endure the insult 
incident to operation. The presence of histamin in 
the blood causes the capillaries to dilate so that the 
patient bleeds to death in his own vessels. This is 
made possible by the individual muscle cells in the 
capillary walls becoming smaller and the inter- 
spaces becoming larger, thus permitting the colloids 
to escape from the blood stream. This in turn 
causes the great hunger of the cells; hence, the ex- 
haustion and shock. This chapter alone is of suf- 
ficient importance to form the subject matter of an 
entire paper. 
ADMINISTRATION OF FLuiIps BEFoRE OPERATION 
oR ANESTHETIC. 

The administration of fluids can be carried out in 
several ways. First, the intravenous introduction 
of salt solution in quantities sufficient to carry 09 
the normal functions and the normal water require- 
ment of the body. If we stop for a moment to 
realize, we will find that 2% pints of sweat, 3 pints 
of urine and perhaps another pint that goes out in 
respiration, only constitute a part of the normal 
body requirement of water alone in twenty-four 
hours. Hence, if we wish, we can introduce into 
the veins quantities of water certainly up to two or 
three thousand cc. per day with absolute safety. 

Crile has said that the rectum alone will absorb 
anywhere up to ten pints of water in twenty-four 
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hours, so that we have this avenue through which 
to introduce fluids into the body. Again, we have 
the privilege of introducing medication with or 
without fluids in the form of adrenalin, or any 
other drug available for such use. 

We now come to the so-called sugar products, or 
glucose, which can be given in percentages up to 10 
certainly with safety, and in such quantities as 
would correspond to the normal daily carbohydrate 
requirement of the body. Then we have blood 
transfusion, by means of which we can actually 
introduce blood into the circulation as often as we 
desire, and in quantities up to 500 cc. for the adult 
at one dose and this can be repeated daily for a 
time, perhaps longer than any one of us now real- 
ize. Gibson’s recently reported work at Crile’s 
Clinic covering an experience of five years in blood 
transfusion work, states that during that time they 
had given something in excess of one thousand 
blood transfusions. To this work, plus the success 
they have obtained in keeping up the body fluids, 
the author attributes the reduction in their operative 
mortality from 4 per cent plus to 1 per cent plus. 
This procedure is now being favored rather extens- 
ively all over the country, and I am quite sure that 
we have sufficient evidence of its success to con- 
vince us of its actual value in reducing operative 
mortalities. 

The importance of temperature cannot be over- 
estimated. That we should cease operating (with 
the exception of emergencies) in extremely hot 
weather associated with humid atmosphere, there is 
no question. Goitre cases are especially unfavor- 
able in very hot weather. On the other hand, cold 
operating rooms, having a temperature of 65 de- 
grees or below, are equally dangerous. When it is 
possible to regulate the temperature of the operat- 
ing room, the thermometer should register 80 de- 
grees or more for all shock cases. In operating 
all high tension cases—high blood pressure cases, 
exophthalmic goitre cases, and others of similar 
type—the temperature of the operating room should 
be 70 degrees. When operating in the heated sea- 
son, Crile has had some very good results from the 
use of ice in post-operative exophthalmic goitre 
cases, 

ANESTHESIA. 

With reference to the question of anesthesia, 
there is no doubt but that in most cases, other than 
those of the septic abdomen, a successful termina- 
tion may be reached with the proper use of local 
anesthesia, when the use of a general anesthesia 
might turn the tide against us. However, I am 
quite sure, when the patient is properly prepared 
with reference to the up-keep of the fluid content 
of his body, he will tolerate a general anesthetic 
Very well, and all abdominal cases, with the possi- 
ble exception of the emergency enterostomy group, 
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can be handled better under general than under 
local ansthesia. The anesthetic should be adminis- 
tered by a real anesthetist, who takes from the 
patient every possible ounce of load that can be 
removed, and sees to it that no factor is overlook- 
ed even for a single minute during the anesthesia. 
The anesthetist should remember to keep the throat 
clear and open, the chin always up, never allowing 
a patient to labor to inspire air. 
ILLUSTRATIVE CasSE REPORTS. 

I briefly report three cases—one occurring in 1911, 
one in 1915, and one in 1923—+to illustrate that I 
have been carrying out these ideas for a number of 
years, simply adding an extra precaution here and 
there. 

Case 1 (1911).—(This case has been previously 
reported to the Academy of Medicine, and the 
patient presented several times.) Mrs. B., aged 44; 
seen in November, 1911, at her home; diagnosis, 
gastric ulcer with obstruction, possibly carcinoma 
of the pylorus. Patient had been vomiting con- 
stantly for three weeks, and weight was less than 
80 pounds. She was told to present herself at the 
hospital the next day, and an effort would be made 
to do something for her through the medium of 
surgical intervention. On Friday morning we gave 
her one quart of salt solution in the vein. On Sat- 
urday morning, we gave her another quart in the 
vein—all the fluid that the rectum would absorb by 
Murphy drip. On Sunday she had another quart 
and all the stomach would tolerate, and on Monday 
morning, we gave her the fourth quart in the vein 
immediately before operation, which consisted in 
taking out about one-third of her stomach, and 
doing an end-to-end anastomosis after the method 
of Billroth, No. 1. This patient lost less than a 
half-ounce of blood during her operation, never — 
vomited afterwards, made a perfect convalescence, 
lived more than eight years, and died while I was 
in the army, her death being due to a possible sec- 
ondary involvement of the liver. 

Case 2 (1915).—This was a case of septic mis- 
carriage, which came to the operating table depleted 
by having bled tremendously; she was carrying a 
temperature of from 103-104°, pulse of 140, respir- 
ations almost sighing in character. She was given 
1500 cc. of salt solution and immediately cleaned 
out. She was given all the fluids the rectum would 
absorb for the next three days. She was also giv- 
en 1500 cc. of salt solution intravenously each day 
for three days, in addition to one administration 
of 20 cc. of antistreptococcic serum daily for the 
same period of time. At the end of this time her 
convalescence was sufficiently established to allow 
her for the most part to take her own fluids. 

Case 3 (1923).—A male, aged 38, seen in con- 
sultation with Dr. George Topmoeller, April 9, 
1923. Diagnosis, ruptured gastric ulcer, made by 
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the attending physician, in which I concurred. Im- 
mediate operation at St. Mary’s Hospital. Fifteen 
hundred cc. of salt solution was given this man 
before the anesthetic was started. Abdomen was 
opened by transverse incision, upper right side. 
Considerable quantity of stomach exudate. found 
in the cavity; duodenum delivered, ruptured ulcer 
sutured and area patched with piece of omentum. 
Patient returned to bed in fair condition. Conval- 
escence remained fair up to the tenth day, at which 
time he developed an obstruction of the pylorus. He 
also had extensive bleeding from what we supposed 
to be other ulcers in his stomach. At this time his 
condition became critical, and he vomited large 
quantities of very dark, degenerated blood (proven 
by laboratory test). 

After careful consideration it was decided to pre- 
pare him for a posterior gastro-enterostomy, or .re- 
section of the pyloric end of the stomach. April 23, 
he was taken to the operating room in an almost 
moribund condition—so serious that the orderly left 
word that he would be up soon to take him down 
to the morgue. We gave him 2250 cc. of salt solu- 
tion, with 15 minims of adrenalin in the vein and 1 
dram tr. digitalis. At the conclusion of this time, 
he was pink in color, rather cheerful, and talked 
freely. Thirty minutes before, he had been stupid, 
cyanotic and pulseless, and looked as if he might 
never leave the table alive. After washing his 
stomach, we sent him back to the ward. The next 
day (24th) we took him back to the operating room, 
gave him a pint of blood from one of his brothers, 
and two pints of salt solution (1000 cc.), again 
returning him to bed. On the third day, we took 
him back to the operating room, gave him 500 cc. 
of 6 per cent glucose and 2 pints more of salt solu- 
-tion. We immediately gave him an ether anesthetic, 
opened the old incision and did a posterior gastro- 
enterostomy. This man left the table at the end of 
one hour with a pink skin, pulse of 90, in good gen- 
eral condition. He developed a bilateral parotid in- 
fection which, to some extent, retarded his con- 
valescence. However, this man made a gradual 
though gratifying recovery, leaving the hospital 


four weeks after the second operation. We believe 


that it would have been impossible to have operated 
earlier upon this man; that he would not have with- 
stood the shock of a serious operation, had he not 
been properly prepared by keeping up his body 
fluids, and giving him some food other than just 
water. When seen in September, 1923, he was 
well, had gained 30 pounds, and was having no 
trouble except a facial paralysis of one side, follow- 
ing his parotid abscess. 
Points TO REMEMBER AT THE TIME OF OPERATION. 

(1) A large, soft pad, from 4 to 6 inches thick, 
and a little wider than the operating table. 

(2) Plenty of fluids in the veins, giving the 
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heart something on which to contract before the 
anesthetic starts, and oft-repeated after its conclu 
sion. 

(3) Sharp dissection throughout the operation, 
using as little tension as possible. 

(4) ‘Very careful and complete conservation o{ 
blood, and careful hemostasis, even though it takes 
a little longer. 

(5) Complete work, complete operation—even at 
a little greater risk, because of the smoother type of 
convalescence. 

(6) A suction apparatus always at hand to re- 
move fluids, pus and blood; and avoid the use of 
sponges as much as possible; suck out the blood 
and do not sponge. 

(7) There is no question but that the practice 
partially carried out in some of our clinics, of us- 
ing an instrument or needle only once during an 
operation, a hemostat only once, has actual value 
in preventing even slight infection. The repeated 
use of needles and instruments has no doubt been 
the cause of many cases of post-operative infection. 

Groton BLpc. 
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INTERNATIONAL ANESTHESIA RE- 
SEARCH FOUNDATION 

An incident of great importance to the future of 
anesthesia occurred during the First Annual Meet- 
ing of the Eastern Society of Anesthetists, in New 
York City. In prefacing one of the Research Ses- 
sions, it was the privilege of Dr. F. H. McMechan. 
Secretary General of the Associated Anesthetists of 
the United States and Canada, to announce two 
gifts which may make possible the establishment of 
an International Anesthesia Research Foundation. 

It will be recalled that Dr. James H. Cotton of 
Toronto, Canada, re-introduced ethylene into the 
field of anesthesia, in 1917, before meetings of the 
Canadian Medical Association and the Interstate 
Anesthetists. At that time Dr. Cotton was interest- 
ed in securing some synergist for ether that would 
tender it a more desirable anesthetic for war pur- 
poses. Coupled with his researches in ether syner- 
gists he projected the controversy regarding the anes- 
thetic properties of pure ether; which still continues. 

At the New York meeting Dr. Cotton presented 
a splendid paper on the chemistry of ethylene, 
especially in relation to its’ production by the ethyl 
ether-sulphuric acid ‘process; its purification for 
anesthesia purposes; and the utility of metallic 
atalysis in making possible its commercial produc- 
tion as an anesthetic agent at a reasonable cost. 

Dr. McMechan was able to announce in this con- 
nection that Dr. Cotton had’ placed all patents and 
Processes, covering his years. of research work, in 
trust to the Associated Anesthetists: of the United 


‘EDITORIALS 


American Journal of Surgery 
. Anesthesia Supplement. 29 


States and Canada, so that they could be made avail- 
able to manufacturers on royalty and all proceeds 
from such royalties could be used in establishing the 
James H. Cotton Fund of the International Anes- 
thesia Research Foundation. 

In this way the Associated Anesthetists would be 
able not only to further research in anesthesia, pro- 
vide purer and better ethylene, but also could honor 
one whose investigations have added so much to: the 
specialty of anesthesia. 

During the same research session Mr. M. B. 
Cheney, a Cleveland chemist, presented a paper in 
which he detailed a new method of purifying nitrous 
oxid from nitric oxid contamination by passing the 
gas through finely divided metals. Mr. Cheney, like 
Dr. Cotton, also presented his patents and pro- 
cesses in trust to the Associated Anesthetists so that 
all royalties therefrom, could be used for the M. B. 
Cheney Fund of the International Anesthesia Re- 
search Foundation. 

These gifts mark an epoch in the relations of re- 
search to its own advancement, and it is hoped and 
expected that other investigators will follow the 
splendid examples that have been set; and that in so 
doing the International Anesthesia Research Found- 
ation may presently be in a position to accomplish 
great things in fostering research, perfecting manu- 
facture, assuring absolutely pure anesthetics and 
in protecting and benefiting suffering humanity. — 
McM. 


1925—SPRING MEETINGS—1925 

Never have prospects been better than those for 
the Spring Meetings of the Associated Anssthetists 
of the United States and Canada. 

Those who attended the Niagara Falls Meeting of 
the Canadian Society of Anesthetists will recall that 
the Ontario Medical Association was the host of that 
auspicious occasion. This same courtesy is again 
being extended the Canadian Anesthetists for the 
Fifth Annual Meeting in Toronto, May 5-8. 

All the activities of both meetings will be center- 
ed in the King Edward Hotel. The policy of the 
program will be directed toward presenting all topics 
in their relation to the General Practitioner. and it 
is expected that a Symposium on Anesthesia from 
this viewpoint will be a feature of one of the General 
Sessions. 

The profession of Toronto is noted for its enter- 
tainment and as all of the social events of the meet- 
ing will be in common, a most enjoyable time is in 
prospect for all anesthetists and their ladies. It is 
hoped by the Canadian Anesthetists that many 
American and Foreign Anesthetists will attend and 
take part in the program: 

The dates and locations of the Canadian Meeting 
and the Congress of Anesthetists could not be more 
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conveniently arranged for Foreign Visitors. The 
Congress of Anesthetists will be held at The Break- 
ers, Atlantic City, May 25-28, during the week of 
the American Medical Association. In this way, 
after enjoying the Toronto Sessions Foreign Anes- 
thetists would have ample time to visit any Clinics 
and see any work they may wish to before going on 
to Atlantic City for the Congress. They are urged 
to avail themselves of this unijue opportunity for 
making contact with their Fellows of the Specialty 
in the United States and Canada, and they may rest 
assured of a most cordial welcome and friendly hos- 
pitality. 

Atlantic City is a most enjoyable convention city, 
and aside from its own attractions, there will be oth- 
er delightful social events, as well as the Annual 
Dinner-Dance. 

Yosemite is the one big thrill of a lifetime and 
the Pacific Coast Anesthetists will again meet in the 
Valley with the California State Medical Society, 
May 18-21. No meeting could possibly be held in 
the shadow of more impressive scenic grandeur, nor 
in the midst of more inspiring fellowship; so pack 
all your troubles in the old kit bag, hit the long trail 
through the Redwoods and be with the Pacific Coast 
Anesthetists at Yosemite. 

Aside from the scientific fare of the program, the 
Redwood Lodge and Camp Curry will provide de- 
lectable rations for the department of the interior 
and the personal contacts will be soul-satisfying. If 
you tire of everything else you can have your fill of 
primeval nature. My how the family would enjoy 
a few days in the Valley. Bring them along for a 
glorious time! 

Noted Anesthetists, Surgeons, Specialists and Re- 
search Workers will contribute the best of current 
advances in the art and science of Anesthesia to the 
several programs. At the Congress in addition to 
the usual ‘scientific sessions there will be a course of 
Postgraduate Lectures. All those who are interest- 
ed in appearing on the programs of any of the three 
meetings are requested to send the title and abstract 
of their papers to the respective Secretaries. For- 
eign Anesthetists are especially invited to take part 
in the programs. 

Now that the Associated Anesthetists of the Unit- 
ed States and Canada has become the Parent Organ- 
ization and is functioning through its Advisory 
Council in promoting the Regional Meetings and 
programs, and through the Council on Teaching and 
Hospital Service is fostering the advancement of 
the specialty, it is hoped that every anesthetists, with 
the future of the specialty at heart will not only join 
the Regional Societies in the territory of which he is 
located, but also the Associated Anesthetists so that 
the larger purposes of the specialty may be accom- 
plished. 
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The National Anesthesia Research Society, at the 
last meeting of its Board of Governors, was placed 
in trust to the Associated Anesthetists as its Re. 
search and Publication Society, with a new tempor. 
ary Board of Professional Governors. The N. A 
R. S. will not only continue but also enlarge its re. 
search and publication activities, and the support of 
all anesthetists is solicited. 

For further details of the meetings, membership, 
dues and other particulars, Address 

F. H. McMechan, M. D., Secretary General. 
Lake Shore Road, Avon Lake, Ohio, U. S. A. 
Harry J. Shields, M. D., Secreary, C. S. A. 
102 College St., Toronto, Canada. 
Eleanor Seymour, M. D., Secretary, P. C. A. 
845 W Tenth St., Los Angeles, Calif. 


Quarterly Index 


(Continued from Page 28) 


ANESTHESIA FOR GYNECOLOGY AND Osstetrics. H. E. G. 
Boyle and C. Langdon Hewer, London. Journal of 
Obstetrics and Gynecology of the British Empire, 
Summer, 1924. 

ANESTHESIA, PROLONGED, IN THE TREATMENT OF Psycu- 
osEs. Wiethold. Miinchener medizinische Wochen- 
schrift, October 17, 1924. 

ANESTHESIA, SOME RESEARCH AND REASONING IN THE FIELD 
or. W. I. Jones, Columbus, Ohio. Personal Pamphlet, 
September, 1924. 

ANESTHESIA AND SURGERY, Factors INFLUENCING THE RE- 
LATIONS OF. John Russell, Des Moines, Iowa. Amer- 
ican Journal of Surgery, Anesthesia Supplement, Oc- 
tober, 1924. : 

ANESTHESIA, SOME INVESTIGATIONS OF A NEWER THEORY 
OF: PRESIDENTIAL ADDRESS AMERICAN ASSOCIATION OF 
ANESTHETISTS, 1924. E. A. Tyler, Philadelphia. Cur- 
rent Researches in Anesthesia and Analgesia, October, 
1924. 

AppaRATUS—A CoMBINED ENDOTRACHEAL PUMP AND 
TIon AppaRATus. C. Langton Hewer, London. Brit- 
ish Journal of Anesthesia, October, 1924. 

APPARATUS—AN IMpROVED LocAL ANESTHESIA SYRINGE. 
L. F. Watson, Chicago. American Journal of Sur- 
gery, November, 1924. 

APPARATUS—WEARING OF BRANCHING . STETHOSCOPE BY 
SURGEONS AND ANESTHETISTS DuRING OPERATIONS. 
Evan O’Neill Kane, Kane, Pa. Surgery, Gynecology 
and Obstetrics, October, 1924. 

APPARATUS — MULTIPLE ELECTRICAL STETHOSCOPE AND 
ELectricAL Fitters as To D1AGNosis: PHONO 
crapH Recorps oF Heart Murmurs. C. J. Gamble, 
Philadelphia. Journal American Medical Association, 
October 18, 1924. 

ATROPIN AS A STIMULANT OF THE SYMPATHETIC. L. Haber- 
landt. Wiener klinische Wochenschrift, September 25: 
1924. 

BasaL METABOLISM Rate, BASAL Putse RATE AND PULSE 
PressSURE CHANGES ACCOMPANYING VARIATIONS 
J. M. Read, San Francisco. Archives of Internal Medi- 
cine, October, 1924. é 

BasaL METABOLISM TEST IN THE SuRGICAL CiiNic. Knip- 
ping. Zentralblatt fiir Chirurgie, September 13, 192! 

Bioop Pressure IN INTRASPINAL ANESTHESIA. Schilf and 
Ziegner. Archiv fiir klinische Chirurgie, August 7, 192+ 

Bioop Pressure Osservations. V. C. Kinney, Wellsville, 
N. Y. Journal American Medical Association, Novem 
ber 1, 1924. 

Bioop Pressure REACTIONS To Passive PosTuRAL CHANGES 
AS AN INDEx To MyocarpiaL Erriciency. M. A. 


Erner A 
OF. 
Loui 
1924. 

Erner, 
ENCE 
logic 

Eruer / 
John 
gery, 

ETHYLEN 
la Sc 

ETRYLEN 
Item: 

ETRYLEN 
West 

ETRYLEN 


1924. 
ETHYLEN 


ical J 


i 
ten: 
192 
BLoop 
E. 
tem 
BLoop 
OF 
Jou 
192 
Boop 
Sck 
Jou 
BLoop 
1D 
CYT 
Me 
Broop | 
Wis 
also 
Oct 
CHLOROF 
OF, 
Jou 
DEATH 
PER 
ADN 
Res 
DEATHS 
Chic 
Nov 
DEATH, 
W. 
Scie 
DEATHS 
ARD. 
Nov 
De-Erut 
beth 
cisco 
Oct 
Dying J 
Nev 
ence: 
ETHER 
Ap 
Anes 
Minn 
ETHYLEN 
Oss 
erica 
ON: , 
mond 
Heart, F 
THE } 
D. 
Assoc 


RY, 1925 


at the 
placed 
ts Re. 
-mpor- 
N. A 
its re- 
ort of 


ership, 


Es 
rnal of 
Empire, 


Psycu- 
Vochen- 


E 
imphlet, 


HE Re- 
Amer- 
nt, Oc- 


T HEORY 
TION OF 
a. Cur- 
etober, 


7p Suc- 
. Brit- 


)YRINGE. 
yf Sur- 


OPE BY 
,ATIONS. 
recology 


AND 
PHoNo- 
Gamble, 
ociation, 


Haber- 
nber 25: 


PULSE 
IN. 
11 Medi- 


Knip- 
3, 1921: 
hilf and 
7, 192} 
ellsville, 
Novem 


“HANGES 


A. Mor- 


Vo.. XXXIX, No. 1. 


tensen. Bulletin Battle Creek Sanitarium, November, 
1924. 

Bioop Pressure, Errect oF SopruM CuHLorip INTAKE ON. 
E. G. B. Calvert and S. W. Lane. Practitioner, Sep- 
tember, 1924. ‘ 

Broo BEFORE AND AFTER ANESTHESIA, FURTHER STUDIES 
or THE. Mary Gage Day, Kingston, N. Y. American 


Journal of Surgery. Anesthesia Supplement, October. 


1924. 

Broo StTupIEs— Toxicity or AcEToNE Bopies. B. H. 
Schlomovitz and E. G. Seybold, Milwaukee. American 
Journal of Physiology, September, 1924. 

STUDIES—INFLUENCE OF OxYGEN AND Carson Diox- 
1D ON THE RAPIDITY OF SEDIMENTATION OF ERYTHRO- 
cytes. W. Ito. Tohoku Journal of Experimental 
Medicine, August, 1924. 

Broop REACTION AND ANESTHESIA, C. D. Leake, Madison, 
Wis. British Journal of Anesthesia, October, 10924; 
also Current Researches in Anesthesia and Analgesia, 
October and December, 1924. 

CHLOROFORM ANESTHESIA AND CHLoRAL HypraTe, EFFECT 
oF, ON EPINEPHRIE SECRETION. S. Kodama. Tohoku 
journal of Experimental Medicine, August, 1924. 

DeaAtH—ANESTHESIA FATALITIES Durinc A Five YEAR 
Period (1919-1924) IN A SERIES OF 37,241 RECORDED 
ADMINISTRATIONS. Wm. Webster, Winnineg. Current 
Researches in Anesthesia and Analgesia. October, 1924. 

DeatHs — MorTAtities FrRoM AtconHoLt. W. D. McEally, 
Chicago. Journal of American Medical Association. 
November 22, 1924. 

DeatH, CAUSE OF, IN Drapetes MEL.itus. R. Fitz and 
W. P. Murphy, Boston. American Journal of Medical 
Sciences, September, 1924. 

DeaTHS—TeETRA-ETHYL LEAD—ANOoTHER INDUSTRIAL Haz- 
ArD. Editorial. Journal American Medical Association, 
November 8, 1024. 

De-ETHERIZATION BY CARBON Dioxip INHALATION. Elisa- 
beth B. Christiansen, and Edgar I. Leavitt, San Fran- 
cisco. Current Researches in Anesthesia and Analgesia, 


October, 1924. 

Dying Heart, Human. M. H. Kahn and I. Goldstein, 
New York City. American Journal of Medical Sci- 
ences, September, 1924. 

ETHER BY THE PERHALATION MeEtHoD. NoTES oN 
ADMINISTRATION oF. A. Ogston. 
Anesthesia, October, 1924. 

Eruer ANESTHESIA, ROLE oF Lactic Actin IN THE ACIDOSIS 
or, Ethel Ronzoni, I. Koeching and E. P. Eaton, St. 
Louis. Journal of Biological Chemistry, September. 
1924. 

Eruer, EstrMATION oF CARBON Dioxin IN SERUM IN PREs- 
ENCE OF. J. H. Austin, Philadelphia. Journal of Bio- 
logical Chemistry, September, 1924. 

Eruer AnrstHesta, Iso-AGGLUTININS BEFORE AND AFTER. 
John G. Huck. Baltimore, American Journal of Sur- 
gery, Anesthesia Supplement, October, 1924. 

Etnytene, Action oF. J. J. Bouckaert. Compte Rendus de 
la Societe de Biologie, October 24, 1924. 

EtayLene Exopontia. H. B. Clark. St. Paul. 
Items of Interest, October, 1924. 

EtHYLENE-Oxycrn ANESTHESIA. L. D. Norris, Fairmont, 
West Virginia Medical Journal, October, 1924. 

ETRYLENE-OXxYGEN ANESTHESIA. J. R. Aurelius, St. Paul, 
Minnesota Medicine, August, 1924. 

ETHYLENE-OxyGEN ANESTHESIA For GYNECOLOGICAL AND 
OsTErRICAL Work. N. Sproat Heaney, Chicago. Am- 
om Journal of Gynecology and Obstetrics, October, 

ETHYLENE-OxYGEN ANESTHESIA, FURTHER OBSERVATIONS 
on: A REPORT oF 450 Cases. J. S. Horsley, Jr., Rich- 

. mond. Virginia Medical Monthly, November, 1924. 

EaRT, Fartinc, Ettococy or. G. A. Allen. Glasgow Med- 
ical Journal, August, 1924. 

EMORRHAGE—AMOUNT oF BLoop Lost Durtnc SoME oF 
THE More Common Operations. W. D. Gatch and W. 
D. Little, Indianapolis. Journal American Medical 

ssociation, October 4, 1924. 


] THE 
British Journal of 


Dental 


QUARTERLY INDEX 


‘American Journal of Surgery - 
Anesthesia Supplement. 31 


HEMORRHAGE—REINFUSION OF ExTRAVASATED Btoop. C. 
Rossi. Policlinico, July 15, 1924. 

HEMORRHAGE, SEVERE, TREATMENT OF. .G. Jeanneney, Bor- 
deaux. Medicine, October, 1024. 

Historicac—W. T. G. Morton THe MAN wHo SMOOTHED 
THE Brow or Acony. Oral Hygiene, November, 102}. 

Loca, ANFSTHESIA—ALCOHOLIC INJECTIONS INTO THE GAS- 
SERIAN GANGLION. George M. Dorrance, Philadelphia. 
Journal American Medical Association, November 22, 
1924. 

Loca ANESTHESIA IN ACUTE ABDOMINAL EMERGENCIES, 
Tue Use or. R. E. Farr, Minneapolis. Illinois Jour- 
nal, November, 1924. 

LocAL AND REGIONAL ANESTHESIA IN MAjor ABDOMINAL 
Surcery. Revista Dental, May, 1924. 

ANESTHESIA—ALDosE, A NEw ANESTHETIC FOR 
Locic Operations. O. S. Lowsley, E. E. Angle and 
C W. Hooper. New York City. Nebraska State Med- 
ical Journal, September, 1921. 

Locat ANESTHESIA—BLOCKING THE BRACHIAL PLExus. R. 
Reding. Presse Medicale. September 3, 1921. 

Loca ANESTHESIA—PARALYSIS FOLLOWING ANESTHESIA OF 
BraAcHIAL Piexus. Raeschke. Zentralblatt fiir Chir- 
urgie, October 11. 1924. 

LocaL ANESTHESIA—BUTYN Dermatitis. A. M. Green- 
wood and J. F. Quest, Boston. Journal American Med- 
ical Association, October 4, 1924. 

LocaL ANESTHETIC INTECTIONS, CARDIO-VASCULAR EFFECTS 
oF, WitH SpectAt REFERENCE TO ADRENALIN. E. W. 
Fish, London. British Journal of the Dental Sciences, 
November, 1924. 

Locat ANESTHESIA—COCAINIZATION OF THE NASAL GANG- 
tion. H.C. Miller, Eglon. West Virginia Medical 
Journal, September, 1924. 

LocaL ANESTHESIA IN REMOVAL OF CoLon CaANceR. H. 
Finsterer. Archiv fiir klinische Chirurgie, September 
23, 1924. 

LocaL ANESTHESIA IN CystoscopE, A SATISFACTORY TECH- 
Nic For. L. D. Keyser, Roanoke. Virginia Medical 
Monthly, October, 1924. 

LocaL ANESTHESIA, THE DANGERS oF. Paris Letter. Jour- 
nal American Medical Association, October 4, 1924. 
Loca, ANESTHESIA—A Few DEPARTURES FROM THE STAND- 
ARD TECHNIC IN ConpuUcTION ANESTHESIA. Boris Lev- 
itt, New York City. The Dental Cosmos, November, 
1924. ‘ 

Locat ANESTHESIA, DENTAL. C. Edmund Kells, New Or- 
leans. Dental Cosmos, December, 1924. : 

LocaL ANESTHESIA FOR DENTAL, ORAL. NOSE AND THROAT 
Surceons. H. E. Tompkins, New York City. Medical 
Journal and Record, September 17, 1924. 

LocaL ANESTHESIA—PRESSURE ANESTHESIA IN Putp ReE- 
MovAL. Editorial. Dental Items of Interest, Novem- 
ber, 1924. 

LocaL ANESTHESIA, FASCIAL TRANSPLANT AND OPERATIONS 
In Dirricutt Hernias. M. B. Tinker and H. B. Sut- 
ton, Ithaca. New York State Journal of Medicine, 
August, 1924. 

LocaL ANESTHESIA IN OpERATIONS.  Pflaumer. 
Zentralblatt fiir Chirurgie, October 11, 1924. 

LocaL ANESTHESIA, ITs MERITS AND LIMITATIONS. Max 
Daezis, Newark, N. J. Journal Medical Society of New 
Jersey, November, 1924. 

Locat. ANESTHESIA—PARAVERTEBRAL ANESTHESIA WITH AN 
IMPROVED TECHNIC FOR ITS USE IN RENAL SURGERY. 
O. S. Lowsley and W. S. Pugh, New York City. Am- 
erican Medicine, October, 1924. 

Loca, ANESTHESIA—ADVANTAGES OF SACRAL ANESTHESIA 
in RecTaL Operations. Louis E. Moon, Omaha. Am- 
erican Journal of Surgery, November, 1924. 

LocaL ANESTHESIA—BLOCKING THE SPLANCHNIC NERVES. 
H. Finsterer. Archiv fiir klinische Chirurgie, Septem- 
ber 23, 1924. 

Loca, ANESTHESIA, REPORT.OF Two CASES OF RESECTION OF 
THE STOMACH Unper. J. Shelton Horsley, Richmond. 
Virginia Medical Monthly, November, 1924. 

Loca ANESTHESIA IN SuRGERY. L. Doyle. Medical Journal 
of Australia, September 6, 1924. 


eral. 

A, 
A. 


2 American Journal of Surgery 
3 Anesthesia Supplement. 


Loca ANESTHESIA, A FurTHER STupy oF THE Toxic Er- 
FECTS oF. Emil Mayer, New York City... Medical 
Times, November, 1924. 

METABOLISM AND REFLEX IRRITABILITY IN ANESTHESIA. 
Arthur E. Guedel, Indianapolis. Journal American 
Medical Association, November 29, 1924. 

Nitrous Oxw-Oxycen AnestuHesia. E. Roy Bier, Winni- 
peg. Oral Health, December, 10921. 

Nitrous Oxm-Oxycen ANESTHESIA IN DENTAL CAVITY 
PreparATiIon. S. G. McCaughey, Ottawa. Oral Health, 
September, 1924. 

Nitrous Oxm-OxycGen ANESTHESIA FOR ORAL SURGERY AND 
DENTISTRY; THE PropteEM oF DIFFICULT. 
Leo Schuchard. San Francisco. American Journal of 
Surgery, Anesthesia Supplement, October, 192}. 

Nitrous Ox1p-Oxycen, Pure, ANESTHESIA FOR FAR, Nose 
AND THROAT SurGERY. E. I. McKesson, Toledo, Ohio. 
Journal American Med’‘cal Association, November 8, 
1924. 

Nitrous Oxtw-OxyGen AND ETHYLENF-OxyYGEN ANESTHES- 
1A, A Comparison or. J. L. Meredith. Chicago. ‘Cur- 
rent Researches in Anesthesia and Analgesia, October, 
1924. 

Nitrous Oxt-Oxycrn ANESTHESIA, ETHYLENE-OxYGEN 
AND ACETYLENE OxyYGEN ANESTHESIA, PRACTICAL AND 
THEORFTICAL CoNSIDERATIONS. <A. and J. D. Goldman, 
New York City. American Journal of Surgery, Anes- 
thesia Supplement. Octoker, 1024. 

OpstTeTRICAL ANALGESIA AND ANESTHFSIA—AN EvALUA- 
TION oF Various Metuops. C. H. Davis and R. S. 
Cron, Milwaulsee. Journal Michigan State Medical So- 
ciety, December, 1921. 

Orsstetrics, ANALGESIA AND ANESTHESIA IN. W. B. Gos- 
sett, Louisville. Kentucky Medical Journal, September, 
1924. 

Ocutocarpic RELIEF IN SURGERY. 
Braz‘'l Medico, August 30, 192}. 

Oxycen Binpinc By Hemociopin. M. Henze. 
klinische Wochenschrift, September 23. 1924. 

OxyGEN Consumption Durinc RFpeATepD SLIGHT HEMor- 
RHAGES. B. H. Schlomovitz, E. Ronzone and H. H. 
Schlomovitz, Milwaukee. American Journal of Physi- 
ology, August, 192}. 

OxyGen Dest—Recovery Process IN Man. A. V. Hill. 
Lancet, August 23, 1024. 
OxyYGEN TREATMENT, HypopeRMICc. 

cine, September, 1024. 

Oxycen, Tur THeraApeutic Use or. A. J. Slater, Winni- 
peg. Current Researches in Anesthesia and Analgesia, 
October, 1924. 

PREOPERATIVE COMPLICATIONS—T HE 
Kinney Function. G. v. Pannew'tz. 
Urologische Chirurgie, July 28, 192}. 

PREOPERATIVE COMPLICATIONS—ANTISEPSIS OF Moutu BeE- 
FORE AND AFTER OpeERATION. A. Valerio. Brazil 
Medico, September 20, 1921. 

PREOPERATIVE COMPLICATIONS—BLooD METABOLISM IN PER- 
nicious Anemia. A Sonnedfield. Zietschrift fitr- 
klinische Medizin, July 25, 1924. 

PREOPERATIVE COMPLICATIONS—Excess BLoop SuGAR_ IN 
CoNNECTION WITH CERTAIN SurRGICAL Conpitions. I. 
B. Battle, North Bend, Oregon. Medical Journal and 
Record, September 3, 1924. 

PREOPERATIVE COMPLICATIONS—SURGICAL APPLICATION OF 
Eprnerurin. P. Richardson, Boston. Journal 
American Medical Association, November 15, 1924. 

PREOPERATIVE COMPLICATIONS—DIABETES SURGERY. M. G. 
Seelig, St. Louis. American Journal of Medical Sci- 
ences, October, 1924. 

PREOPERATIVE COMPLICATIONS—ANTAGONISTIC ACTION OF 
CAFFEIN AND INSULIN ON GLYCEMIA. Labbe and Theo- 
doresco. Annales de Medicine, September, 1924. 

PREOPERATIVE COMPLICATIONS—INSULIN IN OPERATIONS ON 
Dravetics. H. S. Pemberton and L. Cunningham, Lon- 
don. Lancet, September 27, 1924. 

PREOPERATIVE COMPLICATIONS—INSULIN IN THE SURGICAL 
CoMPLICATIONS OF Diabetes... .Seale Harris, Birming- 


Americo Valerio. 


Weiner 


M. Fourcade. Mede- 


Acip-ALKALI TEST OF 
Zeitschrift fiir 


QUARTERLY INDEX 


Janvany, 


ham. New Orleans Medical and Surgical Journal, D 
cember, 1924. 

INSULIN, VALUE OF, FOR THE SURGEON. 
Chirurg‘e, October 4, 1924. 

PREOPERATIVE COMPLICATIONS—THE ROLE OF THE INTER 
IN AN OpsTETRICAL. Hospitat. W. W. Herrick, 
York City.. American Journal of Gynecology and Oj 
stetrics, October, 1924. 

PREOPFRATIVE MANAGEMENT OF  PROSTATICS. A. 
Schultz, Fort Dodge. Journal fowa State Medical § 
ciety, September, 1924. 

PREOPERATIVE COMPLICATIONS — THE PARATHYROIDS 
ToxeMIA. Editorial. Journal American Medical 
ciation, November 1, 1924. 

PREOPERATIVE COMPLICATIONS—ENDOCRINE ORIGIN oF Tm 
mic AstHMA. C. Werneck. Deutsche Zeitschrift fi 
Chirurgie, August, 1924. 

PreorerATIVE COMPLICATIONS—-TOXEMIAS OF PREGNAME 
R. C. Cheney, Boston. Journal American Medical Ag 
sociation, November 1, 1924. 

Pre AND PosToPERATIVE COMPLICATIONS—SURGERY’S P 
ENT CONCEPTION OF THE CLINICAL VALUE OF SERA Al 
VACCINES IN THE TREATMENT OF SURGICAL INFECTIONS 
L. J. Hammond, Philadelphia. Atlantic Medical Jour 
nal, December, 1924. 

PREOPERATIVE COMPLICATIONS—VITAL CAPACITY OF TH 
Luncs 1n Hypertuyrowism. C. A. McKinlay, Min 
apolis. Archives of Internal Medicine, August, 192 

PosTorERATIVE ACIDOSIS AND ITS AREATMENT WITH INS 
Wm. Thalhimer and Margaret C. Peery, Milwauk 
Current Researches in Anesthesia and Analgesia, Octé 
ber, 1924. 4 

PosTOPERATIVE COMPLICATIONS—DEHYDRATION. R. M, 
bin, Rome. Journal Medical Association of Geo 
October, 1924. ; 

PosTOPERATIVE COMPLICATIONS—PREVENTIVE DIGITALIZA’ 
IN SurGERY. v. Hoffmann. Klinische Wochensch 
September 30, 1924. 

PosToPERATIVE COMPLICATIONS—ELECTROCHEMICAL THEOW 
oF PATHOLOGICAL Process IN RELATION TO OPERATHV 
Morratity. U. Valdes. A. M. M. Mexico, July, 102% 

PosTOPERATIVE TREATMENT IN GYNECOLOGICAL AND 
MINAL SurceRY. F. McK. Bell. Canadian Me 
Association Journal, September, 1924. 

PosToPERATIVE COMPLICATIONS—MOoORTALITY 
DISEASES OF CHILDREN. 


Zentralblatt 


IN Surele 

G. D. Cutler, Boston Medi 
and Surgical Journal, August 21, 1924. qi 

PosToPERATIVE COMPLICATIONS—DEATHS FROM 
Luncs Fottow1nc TonsILtectomy. Editorial. Atk 
Medical Journal, December, 1924. 


PNEUMOCOCEE 
Cerf and P 


L. Dautredam 


PosToPERATIVE LUNG COMPLICATIONS, 
ANTISERUM IN THE PROPHYLAXIS OF. 
Presse Medicale, September 24, 1924. 

RESPIRATORY CENTER, THE STIMULIS FOR. 
Liege Medicale, August 3, 1924. : 

RESPIRATION, THE RELATION OF AND THE CIRCULATHO 
G. Canby Robinson, Nashville. Journal Iowa 5 
Medical Society, November, 1924. 

Respiratory J. H. 
Boston. Medicine, August, 1924. 

SHock, ANESTHESIA AND. H. DeWaele. Comptes 
de la Societe de Biologie, October 24, 1924. 

SHock—Direct INJECTION INTO HEART FOR ARREST | 
Heart Beat Durinc AnestHEs1a. W. B. How 
Montreal. Lancet, October 11, 1924. . 

SHock, INTRACARDIAC INJECTION OF EPINEPHRIN. 
Toupet. Medicine, October, 1924. ; 

SHockK TREATMENT WITH Hypertonic GLUCOSE SOLUTE 
A. Ceresoli. Clinica Medica Italiana, August, 192 ' 

Suock, INpucEeD, AS A TEST OF RESISTING POWERS OF 
Kinney. Bulletin de l’Academie de Medicine, Oct 
14, 1924. 

SHock, TRAUMATIC, AND ExnHemia. G.-H. Oltrai 
Schweizerische medizinische Wochenscrift, Octobé 
1924. 

SuHock AFTER DeLivery IN ToxEMIA OF PreGnancy. 
Noyes, Providence. Rhode Island Medical Journal,} 
cember, 1924. a 


q 4 


SA 
1 As 


F THY 
rift fur 


al, Dee 
att fiir : 

RNIST 
K, New 
nd Obs 
A. 
cal So 

NANCY 
cal Ag. 

RA AND 

CTIONS,) 
Jou 
OF HE 
Mi 

1924, 
NSULIN. 
waukes, 
Ay Octe 

IZATION 

schrift; 
THEO 
PERATIVE 
D ABB 

Medic 
URGICA 

Medical 
[CESS OF 

A 

OCOCCUS 

redan 
LATION 

a State 

Means 
REST 

Howell 
IN. 
OLUTION 

1924. 
oF 

Octob 
Itramalt 
tober | 

y. 
rnal, 


